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IDENTIFIERS 

^AB^^ACT ^ * 

This hearing report covers three bills: 
3750, which would authorize grants to local educational 
purchase computer equipment; (2) H.R. 1134, which^ would 
to establish and operate models cente rs for computers in 
and (3) H.R. 4628, which would establish a government corporation to 

spromote 'the development and distribution of high quality educational 
software. Following the text of the three bills, statements and • 
testimony are included froiq the following individuals: Judy Anderson, 
Bast Consolidated School District, St. Paul, Minnesota, accompanied 
by Robert Pope, student, East Consolidated Elementary; Dorothy K. , 
Deringer, Atari Lefarning Systems; Representative Th*mas J. Downey 
(New York); Representative Albert Gore, Jr. (Tennessee), accompanied 
by Chancellor Joe B. Wyatt, Vanderbilt University; 'Senator Frank R. 
Lautenberg (New Jersrey) ; Mate Tucket, Project on Information 
Technology and EducatioiT; Representative Timothy E.^Wirth (Colorado). 
Prepared statments', letters, and supplemental materials are also 
included from Judy Anderson; the Association of American Publishers; 
Lewi^ M. Branscomb, In-te'rnational Business Machinfes torp. ; Dorothy K. 
Deringdr; Thomas- J. Downey; Albert Gore, Jr.; Edward P. Keller, 
National Association of Elementary School Principals; Ray ^Kline, 
General Services Admiiristration ; Frank R. Lautenberg; Representative 
Carl D. Perkins (Kentucky); Robert Pope; Marc S. Tucker;' 
Representative Jirt Weaver (Oregon); Timothy E. Wirth; and Joe B. 
Wyatt. (LMM) v 
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llorsf.; OK Rkpkkskntativks. 
( o^l^lIr^K/()N KurcArioN and Lahoh. 
Sriu'()MMr/rK|.: o^nj Ki.kmkntakv. Skc()ni)akv. 

^Nf) \'()( ATlONAI. MdUCATION: 

Ilu> sul,,-<>,Hm,((,M> mot ,)msi,a„( (o ,-all. at S.M) M.,n . ,„ unnn 
-1..., RM^bu.n ll.H.sr OIIkv {^mUlnv^. Hon ( arl inVrkins .cIk,,,-- 

^MciulxMs 'piyscnt. Hcp'vscn^K uvs IVikins. M,||,m p.ckM.d 
(.u,tuJ(MS()n, aiul Hurt led i-icK.itd. 

StaCe pivscnt John K. JcnninK's, tnajontv counsrl; Notu'v Kohcr 

'^nn.i>hcan " . 

rha,n,\an I^nrlol^s. Thr .sul.ccnHn,(((.(. will cumv io'ovdvv This 
<mnH,K on KkMncM.,a,y.. Seconclarv. a,ul Vou" 

. ma! hch.cat.on ,.s condym^ a hrarinK on (lu> issur o( c^putcM- 
«Mhu-a M,n and compulcM- lltcMacy for our Nation s (>lrnu>n(a.rL 
srcondaiy sv hool ch.ldivn and (rarhcis • 

V I h dilf(>,VM aspects o this ^(MUMal top.o. HR ;{?:,(» , nt ro- 
^;;^^^^^y -f-K;uo Tin. Wi,th. wculd author.^. S.-mo n I i . 
each oi the fiscal ycvHs through VMUhv grants" to local 

innchase computer equipment. 
Ami ' Ji^-'/y^ vvhich.the suhcoulnuttee conducted a hearing on 
Ap I 1. 1!»M Avas sponsored by Congressman I)o%vnev. This bill 
would prov.de funds to establish and opcMate model centers (b pe ' 
sona con,putcMs ,n education. These centers would de el p d 
'evaluate software, (ra.n teachc-rs, .and olfer other type.s.c.f" echnic il 
as^sKs ance c, educational agencies. The- bill authorm^s i i^^^^^ 

which can be spread over H fiscal y«ar^> ' • "amon 
(\,«Krossman^;ores bill. IMl.' would establish a govern- 
gh uu" lil v" r ^'".'""l" 'I'^vejopment and distr.bu'tionCf 
mrthoii/.ed fo^ ^nch of the fiscal years lDSf), and 1*W7 

Poxts of n.R. :{7.-^0. K.H. lllM. and H.H, M\2H follow |" / 
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To jirovulr iissistrtiirc lo luciil cdunitioiui! tifjcnrirs iimi insutuuons o{ \\\^\\ri 
rclurntion t.») prutnoti' roinputiT htcrurv imuMiK rlrmrutary and s(»M)n»lni)j 
school j^ludriits iitu) llioir 'U'in'!icrK* i\iui for olIuT |)nr]»osos 
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Maukky, Mr Kii.DHK, Mr Si'iUKKMNri. Mr Lkvin of Mirln^'an. Mr 
rKiM»Kit, and Mr; IIa'I^^MFOUU) uUrodurrd the fcdlowiu^j; hill; whirh wiis rr 
ft^rrrd joitiilv to \hv (\m\m\Urv^ oti Kchiciitioii and liuhor nnd Sncnrc Jirid 
'IVchnolof^v 
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To provido iissisinnro to local oduratioiuil ngonrios aiul institii-^ 
tions o\ higher edueniioii to promotr ooinpiU<M' lltoracv 
among olem(»ntary and secondary scluxrl siudoiUs and their 
tcachors, and for otlior purposes. k 
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1 lie It enacted WTIW SnuUenruf House of Hrpn 

. ^ twes of the Vnited States of Ai^nea in ((omprs. assemble. 
.'5 That (hi. Act ,nny bo ritnl as th,. ■•(',„„,,„„><• Uu-mry Act ,.f 
4 i!>H;r". 

•'>. TITI.K I -A(X)l'ISIT!()N OK ('()MI>rTKH 

. MARDWAIU.; 

^ IM'Ul'OSKS 

^ Slcc. 101. It is ,|„. purposf. of this tith: to MUlhorizr 

J> assistance to h.cal c<l„calio.mi agencies- for^hr^aciuisiti;),, of 

H) coinputcr hnrdUro for nsc in sclmoi ciassro,«ns^in or,!*- to 

1 I pro,nofc stnHcnt competence irt^o operation and nsc of new 

1-2 teohnoiogi.es. and thereby to i.nprovc students' academic per- 

!^ fonnancc in both teohnical and other fiehls. 
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DKKlNiriONS 

Skc. 1()1>. Kor purposes of this tith- — 

^ (!) (ho term •\Socretary" means the Secretary of 
Kdneatioi^ f 

lorui "iocai^eduoationai agency': has the 
meaning provided j,T seetion 1 J)8(a)( 10) ,of the Kh-men- 
tary and Secondary HdncatioI^ /Vet of imrr. 

(;0 the term "State oduealionai agency" has the 
meaning provided in section U)H(a)(17) of such Act; ^ 

(4) the terni "average daily attendance" has the 

« 

^ meaning provi(h'd in sootion 10H(a)()) of sueh Aot; 

(5) the term "computer hardware" moans— 
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.1 (A) i\ iUxUx \)rorcss{)V which 

•J . . ' iD'^can W \m)irvi\\\\c{\ \\\ at h-asi (hr(M* 

;{ standard computer hntpuigos; 
A 

- .j (li) has ji^ random ^ccrss nuMUory capar ^ 

5 itv of a! huist sixtrrn (honsand hytrs. n\u\ ^ \^ , 

(iii) is or. can h(* conncchMlMvillt a 

7 scV(MM» for vis\i,al (hsphty; 

H i . (1^) ill co!U»cclion with snch a (hua processor 

() \ (i) (Hsphiy scrccw^Hul (n) one or more (hsk or 

\l ((') iinv c(p»ipm(MU mnM^ssary for the iitstaUa- 

I -J ' tiorl of cvjuipmrnt dcscrih(Ml in snhparagraph^^ (A) 

i:{ and (H); and , --^ 
f > 

^ > 14 ' {{]) ihc term "Stat(*" nteans each of the fdty 
States, the District of (>)Unnhia. Pnerto Rico, (Inarn. 

1(> Anicrican Sjunoa. thel^irj^in Ishuids. the Trust Tern- 

/ 17 lorv of the Pacific Ishnids. and the Northern Mariana 

^ 18 l^shmds.' ^ 

l\) '^^--^ AIJ.OIWTION OK KrNDS 

•2*^ Sk(\ H);{. (a)(1) Krdin f) per centum of the am(nmt ap- 

'1\ propriated purs'nant to section 107 for any fiscal yt^ar the 

Tl SiMTClary shall alj^ocato to cjich State educational aKoncy an 

1>:} any()nnt f()r monitoring: and enforc(Mn(MU winch b(*ars tin* 

^ 24 f?aij\(* ratio to snch 5 p(M' centum as tin* amount fillocatod to 

25 the local fdncational a^encic^s in .that State und(M'"paraK^raph 
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I r2) for surh fisnil v(>nr Ixvirs |„ <h,. sum of the imioimt allo- 
^' oatcd to local cdiicationnl n^!:cnvu's in all the Slatfls uikIm- 
siicli para^rraph for sooli fis^arvcar. 

■ 4 

s •< (2) From tlio rct^iaiiidor of the amoimt appropriaird pnr- 

s.iaf.t to s.vlio.i 107 for aiiv fis.-al year ll.o Socrolarv shall 
« alloratr to oacl. ,di.iril,|,. lo.al Cducalio.ial a^^Mu v an amo.ml 
7 whirli l.nirs ,th,« same ratio to sii(di rcmnmdor as the munh 

<.f cliddrn. in avrra^c dailv at^tcMda.icc io the schools of sorh 
5» loc-fd cdo^tional a;,r,«t.,-v hears to the imn of such children in 

10 the scliools^all local educational a>,re„cics. 

11 • ih) NolwilhstandinK snl)s,vti(m (a)('JO, the allocation of 
II.' any local edmational a^endv shall he reflneed to the extnU 

_ i;j that assistance- under this title has heen or \yonld he in excess 

l-» of the amonnt necessary for snch a^cney to ae(pure one unit 

N ir. of eompnler hardware for each thirty children in average 

J(; daijy attendance in the^sey)ls nf sueh a^fney.- 

I-OCM, /VIMMJC/VTION KOiriniNDH 

IH vSkc. 104. (a)(1) A local edneational aKcney shall he eli- 

lf> fril)!c for an allocation under seetion lO;} it it has on file with 

'20 the Slaj^^ (>(|/eaftonal figeney a current ai)plieation, approved 

2\ hy the State edueatiomil agency, deserihinpjHe eo.nputer 

^, 1/2 hardwar(> procurement program to he eondueted^ u'ith assist- 

'■ill mvv fmnklod nmU^r this lith>. Such applion(i|>n shall 

24 contain — *^ 
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1 lA) assiiriMic^\s ihiU thr local rdunitioiuil a^rurv 

4^ ♦ ...... 

2 \viirall()(*iit(» funds auiOMfj: tlir school \vithj|t its distnrt 

W so .<hat 

1 <v . (i) fundi) arc provided first to (hose schools 

' f) with tlu* least computer hardware per student\ 

() (ii) funds are uot pro}-^d(»d to anv sc^hool after 

7 such sehool has the equivalent of one unit of (U)m- 

H puter hardware for each thirty children in averaf^o 

S) ^ /lailv attendance at such scl]ool; 



10 (B) an identification of the conipntei* hardifllro 

11 which are alrnuly available ill the schools of 'sir,h 
VI agency, a specification of the cMiiputer hardware to be 
13 a(H)nired with funds provided undx?r,this title cruring thti. 
M next funding period, and assurances tliat the acquisition 
If) cost of su(d) hardwapti will be reasonable^ and in accord.- 

16 'ance wtl4^?iu\h guidelines as may be prescribed by the 

17 Secretary by regulation; and 

r 

18 ' (C) describe the programs and procedures which 

19 »^ the local educational agency hafudevelopod to ensure 

20 the participation of parents in the establishment of its 

21 computer hardware acquisition prograni and in the de- 

22 velopment and implemenfatio'n of a curriculum for the 
'23 use of such hardware. 

- fx . 
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1 • V2) Such nn a|)|)li(»iuiun mnv Ix* nmcndcMl ul nnv 4um(» (<» 
'2 dcsrhl)(» rhnnf^cs in or additions (o {\w iwUviUcs orij^inallv s(M 

[\ forth in th(» iipplicnlion. 

•J* 

♦t (h) An iipplicMlion or nin(Midrn(M\( (hcMt^to shall he up 

T) pro\Vd by (he i>{n\v ('(hioalional a^^^Acv ni\l(*ss sucli a/^cncv 
n drl(Tnii!\(\s (hal (he applinuion do(»s nol provide for {\w wsv 
7 of such funds in a ruanniM' which inc(^(s (h(* nMpiircmiMils ol 
H (his lillV or is inconsis((M\l \vi(h such rc(|tiir(MnVj\(s as Sc(»^ 
9 fclarv may pn^scTihc hy rc/^Mdation. No snch d(M(Tniii\atioi\ 

U) shall be ma(h* cxccjX aflcr !\o(ic^ and oppor(\Mii(v for a hcar- 

1 1 in^ is ^ivcn (o (In* appli(^an(. 

1'^ 105. (a) Ka(d\ S(at<rf' which (}csircs (o have i(s local 

14 educational ngcrTrics qualify for assis(anc(^ nnd(T (hi.s (i(l(* 

15 shall Imvc on file with the Secretary an apylicatiou subnntted 
»U{ hy its. State educational apeticy, Kach such applinuion shall 

17 contain (I) satis'factory assnrances fl\at the State cdijcationtil 
IH a^(Micy will coniply with tlie nnpiirenn^nt.s of (his section; and 
19 (2) such inforn)atit)n as tin* SiuTetarv considers no(V»ssarv to 

xlotennine whither such assurai^^es will be carried ^)nt, 
21 (h) A State odi\cational agoncy shall not finalfv disap- 

prove, in whole 6r in part, the ap()licalion of m\y lochi educa- 
28 tionjil agency «nder section 104 without first affording such 

24 agency reasonable t\otice and opportn>nty for a hearing, 

25 (c) Kncff-State edif(*atioi\al agency shall — 
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1 (0 ad()i)li^|hindanls, coiisistcMit with niiinmuin 

2 sfiuidards prosnihod bv iho SiMMCtHrv, for nu)uitori!ifr, 
;{ with file fimds j)rovidod mxAov srrlioii l();i(a)(l), iho oP- 
4 ' f(H'!!V(Mi(\ss ()f coinpuKM hard\Vare . procunMUfMi! pro- 
T) gnuus assistecf uudor this title; 

* adopt writ t (Ml procoduros for irreiviufr roiii- 

7 phriiits r(»gftrdi!ig such programs; 

H (H) (\stjri)h«h pro('(Mhiros for notifying thv !Sorrolnrv 

i> V of any faihuT hv a \on\\ (Mlucational ag(»n(\v to oouiplv 

!() Vwith this tith*, n^gidatioiis pres(M'ih(Hl tjh^rotnidor, or 

I I any proyisiou in its apphoal!()n; and 

(4) make provision for audits of exptuuliUuvs of 

13 huid:^ roroived under this tilh* to deternnue, at a mini- 

14 nunn. th(; fis(^al nH(^gnty of A^i^nd suh>rnint fiinui- ^ 

IT) rial transaetions and n^ports, alHpmphanre with ap~ 

^ 1<) , ph(^aMe statutes, reguhuions, and terms ami conditions * 
\ - 

17 I of the'^rant or suhgrant. 

18 (d) Each Stat(^ educational agen(\v shall submit, at ^uch 
U) times and in such detail as the S(MTetary may require, such 
"1% reports as may hi\ itecessary to enable the Secretary to carry 
LM out this title, and shall keep such records and afford such 

22 access thereto, as the Sceretary may roquh-c. 

23 PAinUHPATION OF ClflLDREN FROM PRIVATK SCHOOLS 

24- Sec. lOfi. (a) To the extent consistent with the number f 

25 of children in the school district of the local educational 
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, 1 !>fr(>ncy who arc (Mirollod in private (>l(Mncninry and sccoiidarv 

2 ^.sohools, such ftj^cncv shall, after co.rKultfttioii with itppropri- 

^ :« nto [)rivak' sehool representatives, make provision' for iiiehid- 

•J lUK edueational services and arrangenien|s (such as 

r> duareiironnieiit. (Mhieatioiial radio and teh-vision, aild niohih- 

<5 edueational servjcesy.id e(piiptnenl) in which such children 

7 ca» participate and which meet the requirements of this title 

H K3cpetiditures for educational servici-s and arrnnpcmeuts pur- 

J> suaut to this suhseetiou for children in private schools shall 

« t 
H) he e(pial (taking into account ihe numl»<r of children to he 

11 serx^ed and the ueedK of sucli'children) to expeiulitures for 

children enrolled irMh« puhlic schools of such agencv> 

l-'i (h) If hy reason of any provision of law a local educa- 

. 14 tiot)al aKCMcy is prohihited from providing ^or the parti(;L|)a-. 

IT) lion of children froiti private schools as re(piired hy stihscction 

Jf) (a), or if the Secretary deternunes that a loe^reducatioiial 

17 agency has substantially failed" or is unwilling to provide for 

18 such participation on an npiitablf basis, the Secretary shall 

19 waive such requirenu^and shall arrange for the provision 
l>(> of services to sueh children, which shall be suhjeet to the 

21 requirements of this section. Such waivers shall be subject to « 

22 e^n.sultation, withholding, notice, and judicial review in ao- 

23 cordance with section Sr)7(b) (3) and (4) of the Kdueation 

24 Consolidation and Improvement Act of 1981. *" 
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■ 9 ^ ^ 

1 AU'ril()Ur/.ATI()!|'()P Al'l'KOlMUATlONH ^ 

2 8k(\ 107.. Tlioro arc audiorizcd to he n\)\m)\)ni\UH\ to 
' ;5 oarn-cAit tins title $3(H),()(H),()()() for oftVji offhc fisciU Vji^ars 

4 lOH-1 through 199:?. ' 

5 TITLE 11— TEA(^nER TRAlNUffl IN.STITUTK8 

(> NATIONAL 81MKN(^K Ij^Ol'NDA'riON IMtOCMlAM 

7 SK(\ 201. (a) Krom iho amount ap|)ropriiUo(i pursnijiiU 

8 to sr(*tion LM);{ for any fixral year, the National Science Konn- 

9 (]nti()!J shall arrang<\ through fi^rants an(l contracts ^vith noun^ 

10 profit professioiuil scientific or engimuM'ing i^rgani/.ations, sci- 

1 1 cnce luuseuins, rcjjfional scitMU'c c(lu<^ation centers, State edu- 

12 crtti(«ml axeiuMes, and instiMitions of ^<^h(jr education (inchul- 
lll ing coniTUunity eollopes), for the d<*velopun*nt and opf^ration 

14 hy such entiti(\^ of short-term or rcffular sessioi^ institutes for 

15 advanced study to improve the qualifications of individuals 
. l(> who are engaf^ed in or pn^paring to engage in the tfuiching, 

17 or supervising or training of teachers, of the operation and 

18 use of new technologies. ^ 

19 (h) In making grants and contracts uiuler suhseetion (a), 

20 the Nat'ional Setenco Foundation sluill give special considora- 

21 tion to institutes training teachers, or supervisors or trainers 

22 of teachers, serving or preparing , to serve in clernentary and 

23 secondary schools enrolling^ihstantial numhers of* culturally, 
1?4 economically, socially, and educationally handicapped youth 
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,0 ^ 

1 

1 ar iu/prof?Tan)s for^childroi) of limited Kii^rlish Iftfifrun^cr 

2 proficiency. ' 

4 SKe-. 202. Kixch individual who attends an inxtitiUo op- 

5 crated under the provisions of tlis tit'fr^shjifl be cli^^il)l^affcr 
apphcation therefor) if) reu^eive a stintMid at the rate of $275 

7 per week for the period of atfendanee at such institute. 

8 AUTUOinZATlON OF AlM>KOPRI ATIONN 

J> ^ Sk(\ 2();{. Tliere are autliorized to he appropriated to 

10 carry out this tith^ $20.()()0.0(){) for eacli of the fiscal years 

11 1984 through 199;}. 

12 TITI.E III-INFORMATKW DISSI^MINATION AND 

13 , KVAUIATION 

1,"* NATIONAL FNSTITUTW OF KDtlOATlON 

15 Skc. 801. (a) For the purpose of providing advice tyiH 

16 technieal^ assist<ln^>i:??State and h)eal edticational apeiuMes 

17 on the expenditure of funds under title 1 of this Act and on 

18 the acquisition of suitahle computer software, the National 

19 Institute of Education and the National Science Foundation, 

20 in accordance with an interagency agreement hetween such 

21 Institute and such Foundation, shall— 

'^'^ ' (0 evaluate available compufer hardware and 

23 software, in terms of its usefulness in the classroom; 

'^"^ (*^) disseminate the results of such evaluation; and 
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1 «m (;{) (l(»V(»l()p'tii()(lrl coiTiputiT rducMlioiial s(dl\vnr(\ 

- iiinkr sncli wunM software (and its drs'i^o \)vr\\\ 

:J isrs) available to coiuputer software prodiieei^A'^'^od dis- 

*' trihutors. tiMieliers, a!i(l seHool adiiiinistrators. 

0)) The Institute and the Konndution shall earrv out the 
(i fniu'tions (h^serihed lu parngrffphs (1), (L>),'jind VA) i){ sid)see 
7 tion (a) innhM- grants or (^)nti'Hets nuuh* with fnnd^ appropri- 
^ H i^^l nnd(T sid)seetion (e). 

we) 'PluTt* ar(» a^jthori/ed to hr appropriatt^d to earrv out 

10 this S(M*tion sueh stuns as mav la* ni^^t^ssarv fprf eaeh of the 

\ 

. 11 fiseal years IMHd thronj^^h \ ' 

Pi IMMVATI-: i:VAM'ATI()N AND DISSK ^^ I N A'I'K )N (^KNTKKS 

IM vSk<\ :U)2. (a) Thv NaliointI ^M«Miee Konndation shall, 

\ \ ' throujrh j^rants to or eontrat^ts with noiiprofit proft^ssioiuil sei*^ 

If) (^Ttific* or enji^ineeriufi: orfranizations, stMtMiee !ims(Muus, re- 

1(> fi:ioiuil selenee edueation eenters, pid)lie teh^isio!), State (mIu- 

17 rational aj^enei(vs, and institutions of hij^rher (»dneation (inelud- 

IH iwfr eoinnuuuty eX)Uef(os), eonduel, assist, and foster research 

10 ami expeVimeiitatioVwK ami disjS^Muiitation of, models of in- 

20 struetion in the operatJoit\and us(» of eoyiputers. In sjdeetinj^ 

21 sneh entities for sueh j^rants or eontraets, the foundation 

22 shall give priority to those proposals— 

-'^ (1) prepared with tlw^ aetive and broad eoinnnmity 

24 involv(Mnent of sueh j^ronps .as parents, 'tea(diers, sehool 
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boaVds and administrators, and loeal business; or 
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(2) wliich propose the oslahli.sliiiKMil of nuxlcl 
1? Iniiiiiiii^ programs for adulLs-. 

^ (•>) '''iiMds available inulcr a i^naiil or cotUnicI piirsiiaiil 

•> to this s(Tlioii in'av hv iisod'for llio i\c(|msiii()M of compiilcr 
r» Imnlwarc and software. 

((•) The Dircclor. of llic . National ,Sci(<iicc Koimdalioii 

7 shall report to the (\)npr(«ss aimiiallv on the results of re- 

H senreh and experin»enta(ion performed with funds made avail-^ 

J> nhlrumler this section. The Director, in eonjuuetion with 

10 National Institnte of Kdneatio!i, shall take such steps as may 

I I lie neeessarv to disseminate information eoiwerning sneh re- 

\'2 suits to local edneational af!:<>neies. 

I'i ((1) Thrro niT aiithorizrd io hr approprijitod to nuTV out 

1*1 this sH^tion siirli so!ns tis i!u\v hv iHMTssary for rarh of tho 

IT) fiscal voMis 198-t through 



IS BEST COPY AVAILABLE 

38-100 0-04-2 




I 



\ 



H.R.1134 



To Ainond titlo Ml of llio Kloinonlarv and Siu'ondrtry Kdncntion Aol of lo 
providt* for ono' oV nioro" NiUionaJ Onlors (or l^orsonnl CompiUora m 
Kthiontion 



IN THE HOUSK OK RIOIUIESIONTATIVKS 

Mr DoWNKY of Now York inlroduoiHl ihv following hdi, which was rrforrod lo 
tho ('ominitlpc On Kdiiriilion nnd l^nbtV 




;ILL 

To amond lillo III of ilio ICIomontarJ^ and Socondary Kduoaiion 
^ Art of 1965 to provide for ono or more National ("enters 
for JYrsona! Computers in Education. 

1 He i( enacted by (he Senate and Hoitse of Repixsenia- 

2 iwes of the United Slates of Ameiica in Conffinss assevibled, 

3 Thai title III of the Klemontary and Secondary Education 

4 Act of 1905 (20 U.S.C. t?941 et seq.) is amended by adding^ 

5 at the end thereof the following now part: 

0 *'PaRT N — COMPUTKKB IN EDUCATION 

f 

7 'PROOHAM AUTHORIZKO 

8 ^"Sec. 398. (a) Subject to the availability of funds to 

9 carry out this part, the Secretary shall award grants for the 
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1 ostdblishmriU nud oponitioii of NiUioiial (\M>u>rs for rorsoiial 
2. (\)nii)utors in [Oducfttiort (horoinaaor in this part rcforr.Hi to 
>^as a TmivT) to iiistruot stH(l(Mits io tho uso o( pohonal oom- 

4 putors and to do.volop programs desiffiiod to utilizj^-pcny^ial 

5 computers and mirroromputors us od^irjflibna! towls at nil 
« (Mluoational 1(>vo1h. No (rvmxl may bo awarded uud'or this- pari 
V oxro^t to a pors(fti or ofttity which has suhinittcd an apphcn- 

vH lion under soctimi H^M . which ^uis bocui approved hy the 80c- 
^ rctary. Any ^ant awarded und<^ this part shall, "suhjoct to 
» 10 the availability of funds undor this' part, bo sufficient to 
^ 1 1 permit the roeipicnt to operate a (\mter for a ^three-year 
V2 period bogiuning with fiscal year 19HL>. subje* to the deter- 

13 miiiation by the Seccetary at the end of each fiscal year of 

14 operation of a Center that the reci^oiU has complied with the 

15 assurances contained in the application for the grant. 

• 16 "(b) The responsibilities of 1% Center funded under this 

17 part shall be to-r 



18 



"(1) idwitify sources of courseware materials and 

19 provide information about such4nat«rials to interested 

20 pa^iB^; 

"^2) develop coursoA^^aro materials for use in 
^ 22 areas in which available courseware mato^als are 
23 ' inadequate; 
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idonlify and develop nirriruhun iMatorinU for 
instni('ting^slyd(Miis at all cdiuvitionnl in uses 

of compuUMs; 

"(4) provide sprrial toarhcr tiiiiniiifr and d(MmJ(n- 
stration roinpulrr svsKmus to schools at all educational 
lov<ds that have a larg/* proportioi\ of nnnorilv 

students; / 

"(f)) dev(dop methods for enabling |\andi(*ap^)od in- 
dividuals to use eoinpulers for eoinimmieation and (mIu- 
ealio!Uil purposes; 

**(()) eonduet pro^Manis drn\onslrating the various 
edueational uses of eoniputers whieh shall influde, but 
not 1)0 liniit(Ml to — 

"(A) the provision of eonipuhMs in the class- 

rooMi for student usc^wMiicd* nuiy include as many 

jis on(» coniput(M' per four students, 

"(H) the establishment of a laboratory that 

uses computers to simulate live ex|)erim(Mits, and 
the establishment of a computer library 

that would allow students to b^rtow personal 

computers for use outside the classroom; 

"(7) assess the relative quality and merits of com- 
mcrcially Kvailablo microcomputers ,and dissc^ninate 
such assessments to educators; 



21 
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"(H) monitor rnnv dovolopinoius in oductitioniil 
(oohnology, indnding nucroroin[)ut<jr.s and video disc 
3 systoniH, and disscminato infornmtiori about mvh dovol- 
opnjonts to fduoators; 

"m dovolop .toarlior training matorials, iirlndinp 
oo.npntor profjrams, (jltns, slidos, painphlots, and audio 
7 ■ ^ui video cassottos, that will— 

^ "(A) instruct educators about personal coin- 

}> putors and their uses to enable then, to determine 

the anu)unt of financial resources and persomiel (o 
commit to the use of computers in their educa- 
tioiuil system, 

''^ "^^^ instruct educators in the methods of 

using computers to enhance the learning experi- 
ences of thpir students in- the classroom, in labpra- 
tories, and at home, and 

"^^^ mstruct teachers in computer program- 
ing and ill the development of courseware 



19 materials; 



20 



"(10) establigh a demonstration laboratory to ex- 

21 hibit examples of personal computer systems and 

22 courseware rtiaterials to. enable educators to personally 
observe the operation of such computers and 

24 courseware materials; 
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1 'HI I) publish a poriodic nowslcttor to disaominato 

2 ' information oii comqputors, Voinputor training programs, 

3 ' and courseware materials; 

4 '\VD assist Congress and* interested Federal 
f) tigencies in developing a program for establishing re- 

6 gional eenters for personal computers in education, that 

7 shall include, but nol be limited to» ai^)ropriate goals 

8 and designs for such centers; ^ jT 

9 ' ^'(13) solicit from subscribers to thV newslettef es- 

10 tabhshed under paragraph (lirof this section informa- ' 

1 1 tion concerning their computer education needs; . 

12 "(14) assist Congress and Federal agencies in 

13 identifying areas in which Federal funding will acceler- 
1^^ ate theVducational impact of emerging coinputer 

15 technologies; 

16 "(15) andertakc any studies requested by Oon- 

17 gress or Federal agencies relating to educational uses 

18 of computer technology; 

19 "(16) establish a mechanism to inform the com- 

20 puter iiidustry of the j/l((^^(^r needs of the Nation's 

21 educational system and to receive from thecpmputer 

^^^^ 

22 industry information concernmg recent developments in 

23 computers; , ^ 

24 ' "'(17) monitor develo|)ments in the area of ix\ter- 

25 communication among users of personal computers and 
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deviso means of utilizing intercoinmunicfttion to inform 

2 odncators of ifS^potontif^l uses of personal computers; 

3 ^ "(18) assist interested Ioc{\l libraries in establish- 
programs to provide personal computers and video 

5 disc systems to the pnfj^lic; and ' ' 

<^ "(19) establish a modeVconununity j)ersonal coiii^ 

putei* center in one local shopping mall which shall— 
"(A) provide a site for field trips by groups 
^ of local students,' 

"<K) pro\Hdo demonstrations of the educa- 

1 1 ♦■'onal uses of personal computers to patrons of the 

12 mail, ^ 

\^ "^C) conduct courses for community residents 

14 '» ^ on the operation of personal computers, and 

■ 

, provide computer programs and books, 

16 magazines, and other information about computers 

1^ ' on loan to the public. 

f "application 
1» "Sbc. 394. Any person or entity desiring to receive a 

20 grant under this pW shall submit to the Secretary an appli- 

21 cation for the establisl^ent tftid operation of k Center. Appli- 

22 cations under this se(^S^^^s^^lll bo submitted at such tim^, in 

23 such form, and containing m^x information as thc^rcfofary 

24 shall prescribe. An application shall not be approved unless 

25 it— • ^ 
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1 "(1) provides tliat the Contor will be administorod 

2 by, or undor the siiporvision of, the applil^ant; 

3 *'(2) provides for the performance of the respoiisi- 

4 bilitios deseribed section ;H)3(b); ^ 

5 i?ets forth policies and proe(^dnrcs (hlit will 

I 

(v ensM^e adequate evaluation of the performance of the 

7 Center; ' ^ 

8 "(4^ provides for such fiscal control and fund ac- 

9 counting procedures as may be n<»cossary to assure* 

10 proper disbursement of and aceoiintiiig •^for Federal 

11 fundsyald to the applicant under this part; and 

V2 "(5) provides for nmkmg an annual report and 

13 such other rep^ffls in such form and containing such in- 

14 formation as the Secretary may reasonably re^quire and 

15 for keeping such records and affording such access 

16 thereto as the Secretary may find necessary to assure 

17 " the correctness and verification of such reports. 

18 * *'beport 

19 "Sec. 895. Each recipient of a grant provided undep^ 

20 this part shall transmit a final report to the President not 

21 later than January 1, 1987. Th<5 final report shall contain a 
^2 detailed statement of the acti(nties of the Center operated by 

23 the recipient, together with recommendations of w^ to use 

24 personal computers' to improve .the educational system of the 

25 United States. 
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•I "DKFlNlTIONfl 
2 '\Sec, 390. ^\)r puriH^sos af this part- 

. "(0 torm 'rour8(»\varo iniUorinIs' niwins odu 

4 catioiial matoriaLs for usr with p(TS()nal cotnpulrrs and 

5 inrludos, hi^t is not littiitod to, rompntor projfrnnis and 
. r> stud«>nt-t(MU'h(Vr workbooks that proVido 

1 "(A) siniulatod lahoratorv oxporicnoos i|) the" 

H t tiatnral and soria) s(M(?ncos, 

5^ "(li) dis(M>vf»rv loarniuf^ in nuitluMtiatirs, 

drill atid prartiro in coinninnioations, 
H nirttluMimtics, and science^ 

12 "(1>) cdncational f!:a!nos that provide hnirninfj^ 

in oxporicnoes, and 

'4 "(K) mal^i;ials to dovolop probltMu-solving 

^ * skills in mathematics and soionco; 

"(*^) tho tcrtn 'mirronompnter' moans a digital 

17 rompntor constructed Ar\im\r\\y of nncroolcctroiii(» 

18 compotionts; / * * 

"(3) the term 'porsonal computer' means a micro- 

20 computer that is portable, costs less than $2,(KK), and 

21 needs only an electrical outlet for use; an\l 

22 * **(4) the term 'computer* means a microcomputer 

23 or a personal computer. 
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,1 *'aXJTHORIZATION OP Al>PROPRlATrON8 

'2 '"^Bc: 397. Th|)r6 is authorized to be appropriated to 
. 3 . oarff W tht\ i>rovi8Soi/8 of this part $4,0(X),000 f<^.the fiscal 

4 year endirtg SeptembeV 30, 1984. Sftms appropriated under 

5 this section s^alV remain iivaikble until Se]^»bor 30, 

6 19^6.". . ^ 
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98tu (H)NORKHS 
2i) iSkhsion 



H. R. 4628 



To <^st a^ah n Nnlioiml l^duralionol Soflwaro (\)rponiiion lo proniolo llu> dovol 
i^Wirm ^^d <Jislnhulimi of liiK!i^(|ua!UY. inloniclivo. and oduralionallv usofu! 
roinpiftor sml^va^^ luul for olhor purposon. 




IN THE HOIISK OK REPRIOSICNTATI 

January IM. U)H4 
Mr. (h)itK iiiirodurcd ihe f«l!o^^^ll^f bill; wbioh was rofcrrrd joinllv lo ibc 
Coininilioos on Kdncation and Labor und vSririico and^Tcchnolo^rv 



A BILL 

To establish a National Educational Software ('orporatfeii to 
promote the development and distribution of high-quality, 
interactive, and educationaily useful computer software, and 
for other purposes. 

1 He it enacted by the Senate and House of Repi^senta^ 

tives of the United States of Ajnhim in Congress, assembled, 
*^ * SHORT HTLK 

V > 

4 Sbction 1. This Act may be oitecyjis the "National 

5 Educational Software Act of 1984". 

^ ^ FINDINGS 



7 



Seo. 2. The Congress hereby finds- 
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r (1) (hat ('()Tn|Mitrrs can \)h\ a valual)l(* ViAv in rn- 

* luiucing llu» (|uality of (nluration in this.Nalion; 

] ' (1?> that high-quality, intrra(*tiv(\ and r(hu ational- 

[ ly useful softwivrt* is (»sscntial to nuihlr the trnuoiulous 

) (Mlucatinnal potiMitial of coniputrrs to hr rvnWzvil] 

{\ (]]) that th(» vast majority of (Mlurationally on(»nt(Ml 
coinpntjT soft wan* now availahh* is of l(»ss than ath*- 

K (|uat(* (juality; and 

\) (4) that a natioTu^l rffort is iummIimI to riirouraj^r 

\{) \\\v d(»v<do|)ni(»nt of hiji^h-tiujility, intrrartivr, (Mhuation- 

11 ally us(*ful softwarr for our Nation's schools. 

i:{ Skc. (a) ThtTo is ostahlishrd within OovrrnnuMil 

M a National ilduoational Software Corporation OuT(*aft(T jn 

If) this Art roforr(Hl to as the "Corporation'*). 

U) (b) TIh» Corporatipn shall b(» oporatod uiu)(m- the jftMieral 

17 dirtMalon aiul supervision of a hoard of directors whieh shall 

18 consist of — 

19 (1) the Secretary of the Department of Education, 
yo the Director of the Natioiuil Science Foundation, and 

21 the Director of the Office of Science and Technology 

22 Policy, or 'feheir designees for this purpose; and 

* 

23 (2) twelve individuals appointed by the IVesident 

24 witlvthe advice and consent of the Senate as follows: 
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1 (A) four individuals shall br individuals (ui- 

i^ni^:vil thr tondiiuj^r prufcsstou who. as a frroup, 
. (dcuioiitarv aud srroudarv schools and in 

stitutions of hi|L|:h('r oduration; 

^> ^'^rrc individuals shall hr individuals in- 
• volvrd in !hr aAiuinistration of rduratioiial iustitu- 
7 tions; 

^ in !lu'(T individuals shall \\c individuals who 

<^>^(><'r(s in ihr application of ronipntor Jcchnol- 
<*<IU(^a!ion; and 

" individuals shall be individuals who 

^ (\\p(T{s in (h(» venture finanrin^r of hi^rh {cv\\^ 

''^ \ uolojifv coinpani(\s. 

!•» ((•) Kxirpt for the individuals specified in subsection 

IT) of this Hcclioii. 110 individuiil who is n full-fimo offir.M- or 

K; cni.N.ycc (ff ll.,> r.-dnal (lov(>rnni(>nl may bo iippoinfcd to 
17 (lie board of dirootors- of the (Corporation. A vncanoy in tlio 
IH hoard shall b(> fiUcd in Iho nnuuior in which Ui(> orijfinal ap- 
J9 poinlinonl was made. Members of the hoard may bo removed 
20 by tho IVosidont for good cause. 

(d)(1) Kxcvpt as provided in paraj^raphs (y) and (3) of. 
this subsection, those mend)ers of the board of directors np- 

23 pointed pursuant to subsection (b)C2) of thiT section shall he 

24 appointed for terms of six ymis. 
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I (2) Of (htMUOuily^rs first appoiiUod pursuant to such sub- 

*J section - 

3 (A) three shall be ai)pointed for n term of six 

A years; 

f) „ (H) three shall be appointed for a term of five 

<) yevirs; - ' 

7 ((') three shall be api)oiiit(ul for a lerni of four 

8 y(»ars; atui 

i> (1)) three shall be appointed for a term of three 

10 years. 

1 1 (H) Any member ^f the board of directors ai)i)oiuted to 

12 fill a vaeancy oeeurring be^foro the expiration of the term for 
in whirh his predecessor was appointed shall bo appointed only 
14 for the remainder of such term. A me^nbor may serve after 
If) the expiration of.his term iTrttil his suecessor has taken ^office, 
l(i to) The President shall appoint the Chairman oF the 

17 board of direetors from among those members appointed pur- 

18 suant to subsection (b)(2) of this section. 

19 (0 The board of directors shall meet at the call of the 

> 

20 Chairman or a majority of its members^ Ton members of the 

21 board shall constitute a quorum. A majority vote of the board 

22 shall be necessary to approve the actiq)[is of the Corporation 
' 23 under this Act. Members of the board may vote by written 

24 prbx^ or written assigmnent of proxy. 

* » 
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1 (g) Tlui hoard of dinu'torfi simll appoiiil aii rxdci'iJivo 

2 director who shall ho rosponsihir for tlic maiiafrouuMit tuid 

3 administration of thr (Corporation. 

4 (h) Momhcrs of the hoard of dinnMors appointed l)v tlic 
T) IVosidont .sliall each ho paid n( a daily rulo <«(|nal to llio daily 

6 nqnivaloht of tli(> rate of basic pay payable for ^rrado (IS-JH 

7 of the General Schedule and sluill l)e enlilh>d to trnv(d ex- 
H pemvs and a per diem in lien of subsistence in accordance 

. t> with subchapter I of chapter ^7 of lide^, ViuWd States 
H) (\)de. 

> I (i) Menibers of the hoard of directors wifij arc full-time 

12 officers or employees of the Federal (loverii/ent shall rc- 
I."? ceive no additional pay by reason of thei|.service on^ the 

14 hoard. 

15 PUINCIPAI. KUNCTIONK OF TUK COKPOHATION 

^*>uhject to the availability 'of appro{)riatioiis 
17 therefor, the Corporation shall— . 

develop criteria for the selection of hi|fh-qual- 
H) ity, interactive, and educationally useful computer soft- 

20 ware; 

21 (2) secure investment capital for projects, selected 

22 by the Corporation as warrantinjf its assistance, to de- 

23 velop such software; 
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1 (.H) mako approprinto and roasonablo investments 

2 in projorts for tho (IcvolopnuMil of jiucli softwaro. sub- 
l\ jort to llio limitations contained in this Act; . 

•1 (4) en tor into eon tracts and mako j^rants to assist 

5 in the development of such software; 

<5 (f>) establish, or provide for tho establislnnent of, a 

7 * ehMiringhoirse to disseminate information on sn(*h soft- 

T 

8 ware to edneational institutions and agencies; and 

i> (f>) ongafce in such other operations and activities 

!<) as (he board of directors determiiu^s to be necessary 

I 1 Hud approprijite to einH)urage the deveh)pment and use 

12 of such software. 

/ 

OKNKUAl. AUTHORITIKS OF THK (^OUrOHATION 

14 Sk(*. f). In carryin)^ out its functions under section 4, the 

15 ( 'orpon^tion is authoriz(Hl — 

\^ (1) to adopt and use a corporate seal, which shall 
17 be judicially noticed; 

(2) to sue and be^ueJl in its corporate nan(y[(. 
U) (S) to Adopt, amend, and repeal byla,w8 governing 

20 the conduc^ of its busin*j!<s and the performance of tho 

21 powers and duties granted to or imposed upon it by 

22 law; 

23 (4) to acipiire, hold or dispose of, upon such terms 

24 and conditions as the Corporation may dfjtcrmine, any 



BEST COPY AVAILABLE 



•> 



10 



29 



|)ro|ioi(y, rortl, porsoiml. or tnixod, laiij^ililc or mljuijrj, 
l)l(>, or !Wiy iii(('i'(\sl Ihcroin; 



<«' i'lvoHl funds (hirivcd fnmi f(.(<s and other 
i rrvvmwH in obli^raticnis of (ho Unitrd Stntos and to us(» 

r> tbr |)ro('(MMls tluMTfroin, including rnrnin^.s nnd profits, 

t> it shall (l(M>ni appropriMtcv 

7 (()) to ind(Mnni(v dirrrtcirs, officiM-s. eniplovms, luul 

H ngrnts of tho Oorponilion fen- linbilitirs and cxpousrs 

inrorrcd in connrrlion with^thiMr (^)rporation nctivitirs; 

(7) h) purchasT. (hscount, rrdisconnt. soil, and nr- 
K'<>tiatr, with or without its <Mi(lors(Mn(Mit or gnaranty, 
12 and guaraifloo notes, partiivipatiou (rrtifinitrs. juid 

1'^ othor ovidcMKT (»f iu(hd»t(ul!i(\ss (proviihul that the (^)r- 

II.- |)orati(Mi shall not is^ur its own S(Mniritirs); 

njid carry (»ut such contracts and 
t<) Hf(rc(Mncnts as arc ncc(>ssary and advisable in the con- 

17 dn(*( of its l)usin(\ss; 

(J» to exercise the priority of the (lovernuieut of 
15) th(> ITnitcd States in eollcctiufr debts from bankrupt, in- 

"20 solvent, or decedents' estrtt(\s; 

00) to detonnine the charaetfT.of and the nece.ssi- 
22 ty for its obligations and expenditures, and the manner 

ill which they shall be iiicurnul, allowed, atid paid, suh- 

24 joct to provisions of hiw speeifieally applienlile to Oov- 

25 • ernniont eorporalions; and 
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1 (II) to take such aolions us innv non^ssmv or 

2 appropriate lo carry out the povv<M*s herein orMuT(*after 

3 specifically couferrcd upon it. 

4 intOVIHiONK (H)N(MOUNIN(J INVIC8TM KNTH HY TIIK 

5 (^ORPOKATION ^ 

(5 Ski\ 0. (a) Any inveslnuMit made .1^ the (\)rporation 

7 under secliou Mil) in a |)rojocl for (he developmenl of hij^h- 

8 (puili(y» in(eracliv(\ and educationally useful software \\\\\^{ 
J) be based^)n a findiu^ by the board of directors thai — 

10 / (!) (he procfHuls of (he inves(n^ent will he used 

11 only to cover (he ini(ial capidil needs of the pr()j(*c(, 

12 excT^pl as otherwise spc(uficd in (his Act; ^ 

13 (2) the project has a reasonabh* chance of success; 
M (3) the (^)rporation*s investment is necessary to 
15' the success of the project becau«e fuiuiin^ for (he 
H) project is unavailable in the traditioiuil or venture capi- 

17 tal markets, or because funding has been offered on 

18 terms that would substantially hinder the success of 

19 the project; and j[?\7 

2() (4) th^re is a reasonable possibility that the Cor- 

21 poration will recoup at least its initial investment. 

22 (b) No investment shall be made by the (^rporation 

23 utiloss the board of directors determines that a reasonable, 

24 good faith effort has been made to secure a professional in- 

25 vesior, in lieu of tlie (Corporation, to make an adequate in- 
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I vostiuom ill (ho projort, mid thai such offoit was imsurcoss- 
L* fill. Siihjcrt to the niquircniciit.s of this Act, nothing shall 
;i jirohihit the Corporation from niakinfr an invcstiiiciK in n 
4 project as a covciKurc with professional investors if the Oor- 
T) poration dcterniines that its iiivcstinonl is appropriate to the 
(> proj(>ct's siicc(\ss, 

7 (c) The Corporation shall not make iiiiv investment by 

H which it exercises or has the pixwer to exercise any votinfr 
i> rights niider an e(|ui(y seeiiritv. 

10 (d) For purposes of this section, the term "professional 

I 1 investor" means any hank, Hank holding company, savings 
II? institution, trust company, insurance company, investment 
l.{ conipaim registered under the Iiivestiiieiit Company Act of 
14 IJMO. pension or profit-sharing trust or oiIkt fiiianeial insti- 
ir> tmion or institutional hiiyer, licensee uiKier the Small Hiisi- 
l() ness Iiivestmetil Act of 1958, or any person, piulnership, or 
J 7 other entity of whoso resources a substantial amount is dodi- 
18 cnted to inviisting in siM-urities or debt instruments and whose 
Hi. net worth i^xeeods $25(),(KK). 

20 AUTHORIZATION OK Al'FKOl'RI ATIONS 

'21 Skc. 7. There is authorized to.be appropriated to carry 

22 out llii,s Act $15,000,000 for each of the fiscal years 1985; 
1986. and 1987. 
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Chairman Pkukins. We have a distinguished panel of witnenHea 
today. Our first witness is the Honorable Albert (iore, Jr.. sixth 
District, Tennessee, accompanied by ('hancellor Joe H. Wyatt, Van- 
derbijt University. Nashville. TN. 

I am delighted to welcome you here; Congressman Gore and you 
proceed in any manner you prefer. 
[tIPPpared statement of Albert Oore, Jr., follows:| 



PKKr\RKl3 StATKMKNT OK ! lor* AlJiKUT (JUHK. Jh . A RKIMtlWKNTATI VK IN (\>N(;!IEW8 

From tiik Statk ok TknnkiuSvSkk 

Mr Chainnnn. I am graU^ful to you and the Hubcommittoi? for Iioldmg thm hear- 
ing on a mattt^r which iH becoming one of the most im|H)rUint isaiteH in education 
This country must rapidly uccolerate the 8|x>od with whioli our young |>oople are 
leiuning to use computors, and using computerH to learn More Hpecirically. wo must 
provide tlu> hardwares and Hoftware tliat will make that ohjoctivo poswiblo 

I believe that my bill. U.K. Ai}2S, which eatablishos a National C'oninuter Educa- 
tiott Software Corporation, niul those of my colloagues, Mr. Wirth and Mr Downey, 
ure^sighificant 8te|>8 in the right direction toward improved educational opportuni- 
ties at every level, toward enhanced jol) prospiHts for our graduates entering a rap- 
idly changing economic environment, and towaixi a national improvement in pro- 
(Kictivtiy and international comixUitiveneas. 

Last Si»ptemb<^r I held two^daya of hearings in my Science and Technology Sub" 
committiN} on-fnvt^stigations and Oversight on the issue of computers in oducatiotr I 
will be sending each member of the ('ommittee a copy of the final rei>orts of those 
houringi^. but want to take a moment to recount what we learned 

The testimony was startling Although computers have more p(^)tential to improve 
education than any invention since writing, that (K)tpntial is not being realiwnl at 
all. 

There are three reasons why it is not: I) unavailability of hardware and equitiible^ 
distribut.ion of hardware; 2) inadequate* tra idling of toachei*s in how to use c<^in outers* 
mo6t effectively; ttnd 3) most importantly, the lack of high uuality educational soft 
ware. It is this third problem that II. H. 4t)28 is designed to addrt^ss. 

The Secretary of Education, Dr. T H. Bell, provided dramatic testimony about the 
grossly inadequate softwaru used in most schools. IIo testified that practically all of 
the educational software now available is no more than ''electronic page-turning," 
consisting of low-level, drill-and-practice programs; that many academic disciplines 
have v^j^uallly no software programs; and that incompatibility of different software 
and hardware language systems threaten any speedy improvement in what is ac- 
knowledged to be a haphazard use of educational computer tools. 

Further complicating this problem is the widely diffused, uneven marketplace, 
which is essentially made up of thousands of necessarily unconnected lo^al school 
systems. Local educators and administrators are legitimately wary of investing large 
sums of local school budgets in newfanded high technology that has been touted as 
the cure for all their instructional problems. So what is made available is the lowest 
common denonnnator in educational software. The few good programs are hard to 
Vmd and even harder to translate into different formats. 

Simply put, our schools are being swept up in a tidal wave of technology without 
any idea of how to make wise use of it. 

My bill is designed to make a modest, but, hqpefuUy, a significant improvement in 
the availability of educational software. It establishes a National Educational Soft- 
ware Corportion. made up of government and private corporate and institutional 
representatives. The Corporation would have the authority to provide venture cap- 
ital support to hi^h-ouality, interactive educational software projects which have 
groat promise but inaaequate private funding. ' r 

Those software ventures would be expected to provide the Cor|>oration a return on 
its investment, with profits made available for new projects. In that regard, wo 
would expect the government support to set up the Corporation— $15 million in my 
bill — to become a revolving fund and essentially l^ave a zero cost to the government. 

However, the educational benefits from this modest investment should be enor- 
mous, in the form of innovative new computer tools for teachers and students 
throughout the country. 

There is a clearly successful precedent for government participation as a provider 
of capital for private technology ventures. The Corporation envisioned in my bill is 
basea on'^a model begun several years ago bv the Massachusetts Legislature, which 
sot up the Massachvisetts Technology Development Corporation to stimulate new 
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S' .ST''^*^^.'Tr''"'"'^" noNV v,.,uiuo8 that Stnto T„ ,ell vol. mow about 
wnre Co.poniUon. 1 want to mttwiuci.. at thm titm>, your iioxt witnoKs Jw H Wviitt 

h l l L !^ 1 tcstunotiy during tny lioaritiKs last S<>i.t.'t„b<M and. snbsiuiuoutlv 
h«a worked cWly w.th ,„e to develop H U .l(r2H. to cvstn'l.l.Hl, tlu> SoHwaro (l.riwi,: 

Prior to comitiK to VaiuhMhilt lu l!tK2. Chuncollor Wvatt wuh Vico l'ieBid..iit for 

cm « u ManaKemont In 97(.. ho wa« appoint.^ to tl.o board of the Mas«a<hi,8 .tt« 
loch « logy I),.velo^,nu.nt ( or,K.ration, later In^cnme .ts vue-cha.rn.an and ehai. man 
U 1 " w""?'." Advisory Committee I think vou w.ll agree that 

L^n • w. ,1 ^ , ■'"'^^ extraordinary credentials to the d.«( i.8«.on about how to 
inipiove the UHe 01 computers m our achwiH I am extremely pleased to uKrcHluce 
( hnncellor Joe Wyatt to the Committee this morning xiticHiuti 

STATK!V1|<:NT ok HON. AMIKKT (;()KK. J|l.. A KKPKKSKNTATI VK IN 
iiv^^'lvlV!?^ ^^"^ TIONNKSi^KlO. A((:()MI>ANI|.:i) 

IjL .vn . '^"^ " VANI>Kltnii;r IINIVKUSITY. 

Mr. Coke. Thank you very much. Mr. Clitiirmaii. I appreciate 
your courtesy and that of (Congressman Miller (or hearin/us this 
nnorning. I his mattei- is one of extreme importance to the country 
and I am very grateful that this subcommittee has the leadershib 
and participation on this matter. 

This country has a tremendous interest in accelerating the speed 
with which our young people learn to use computers and the speed 
with which they use computers to learn More specifically, we must 
provide the hardware and. software that will make that objective 
reachable. ^j^v^nv^ 

This bill, H.R. 462H would establish a National (^omputer Educa- 
tion Software Corp. he three bills you mentioned-mine and those 
-offered by Mr. Wiith and Mr. Downey, together represent signifi- 
cant steps in the right direction toward improved educational op- 
portunities at every level, toward enhancecfjob prospects for oilr 
graduates entering a rapidly changing econouiic environment and 
toward a national improvement in productivity and international 
competitiveness. 

• September, my Subcommittee on Investigations and Over- 
sight of the House Science and Technology Committee- held 2 days 
Of hearings on the issue of computers in education. I will provide 
each hiember of this subcommittee and your full comnfittee a copy 
of the final report of those hearings. 

, Let me take a moment to tell you what we found out. The hear- ' 
mgs were based on two assumptions: One, that computers effer a 
greater potential to improve education than any other technologi- 
cal development in history; two. that that potential is simply not 
being reahzed We found that there were essentially three reasons 
why the potential is not being realized today. First, the unavailabil- 
ity ot hardware and the inequitable distribution of hardware 
ihere are not enough computers in schools, stated simply. Wealthy 
school districts are much more likely to have computers than lower 
income school districts. That's the first obstacle for reaching our 
objective. •••n^ , 

The second obstacle \ inadequate training of teachers in how to 
use computers most efTe\tively in the classroom. The third obsta- 
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cle — and in my view the mo^l seijous obstacle—is the luck of high 
quality educational software. 

The first two obstacles I meiUioned are being addressed in other 
bills — Congressman Wii th's bill, Congressman Downey's bill, the 
bill introduced earlier by Congressman Stark that passed the 
House in the last Congress and still is awaiting action in the 
Senate, Those are designed to address the first two problem*. 

The third problem, the lack of high quality educational software, 
is what this bill is focused on. A lot of our testimony centered on 
thip problem, and it was startling. Our lead-off witness was the Sec- 
retary of Education. T.II Bell, lie said that moie than 95 percent 
of the currently available educational software is almost tot^iUy 
useless. Many of the experts who testified before the hearing char- 
acterized the current eaucatianul software as essentially "election- 
ic page-turning." That is. it nuts a screen up for tho student to read 
and when the student finishes reading that screen he goes on to 
the next screen. That has some value but not much because it 
doesn't take advantage of the special ability of computei^ to inter- 
act with students ana actuAUy teach. These programs are used for 
low-level dj^ll and practicp, but they are not anywhere near the 
value that we think that tl\ey should have. 

We also found that many academic disciplines have virtually no 
software programs at all— not even the electronic page-turning 
kind. We also found a tremendous incompatibility betwtHMi differ- 
ent software and hardware language systems and that incompati- 
bility threatens to thwart any speedy improvement in this situa- 
tion. 

One of our witnesses described this problem in an interesting 
y way. You are familiar with the statement, Mr. Chairman, that goft- 
ware is to computers as records are to phonographs. A record 
player doesn't do you much good if you don t have a record J# play 
on it. Well, a computer doesn*t do you much good, if you donx have 
any software to play on #t. ^ 

One of our witnesses used thaftt analogy and took it a little bit 
further. He said, "Imagine a music industry where the record play- 
ers available played not only IVSV:\ rpms, 78 rpms, and 45 rpms, but 
you had 100 other rpm categories and no single record player 
would play more than one rpm record and they all had a roughly 
equal small slipe of the market. That s not too'different from what 
the educational computer market looks like today. As a resuFt, 
V someone who wants to produce a high quality educational program 
can look forward to marketing that program in only a tiny slice of 
the total market and, as a further result, the most talented writers 
of software are not attracted intp the educational market. They are 
going towai^the business market mostly. 

Moreover, We found that when those companies that have a 
larger positioVi in the market find a good software product, they 
often tend to pesign\its architecture or its basic design in a way 
that locks it in to their machine, to encourage schoo^ districts that 
make an initial investment in their hardware to stay witJi their 
machines wherr^they get ready to purchase more or trade up to tl^jj^ 
next generation. Jp 

That makes it very hard to take those few good programs and 
translate them Into the other formats that other school districts 
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have. Well, simply put. our schools are being sw«it up . ^ thi^ tidai 
wave of now technology and j;hev artf frnduig a vorv aiflu-ult to 
make wise and constructive use or the ne%^ tooKnology 

This legislation is designed to make a modest, but hc^pefully sik 
nilicrtnt miprovenient in the availnbilitv of high qu&Lu education 
al soltwaie. U establishes u National Educational >ot\wntv Corp 
made up of government, private, corpornte and matitutionnl repre- 
sentatives. 

The corporation would have the nuthontv to provide seed monev 
or venture capital support, to. high quality inleractive edatatioiuil 
•sonwnre projecUs which have great promjj*(; hut iiuidequdiU- fund 
mg. Ihese software ventures would be expected to prt)V!dre the cor- 
(wration a return with profits made available for new projtH tH Wt- 
would ex|K^ct and hope this corporation to have over the Ic^g 
term a zero co^t to the (Jovernmeiu. The eduoationni btfnefits 
should bt> enormous in the form of innovattw. new computer t(x>l8 
lor teachers and students throughout the country 

The precedent for this mechanism w»»s the MassachusettSi Tt>ch- 
nology Development Corp. which was set up tn the Stat.<> of Massa- 
chusetts to stimulate new high technology .rmnpames and nt>w ven 
tnres m that State. Essentially, none of thost- projeets could go (or-'' 
ward unless they were able to attract private vent:ure capital be 
>8«U8e the bulk of the funding would CMmv tVom the private sector 
I he board of this corporation, howevi'i . would evaluate (he pro- 
posals submitted against educational criteria, against the ease with 
which they could be translated into din<>;-enl formats and (hen give 
Its imprimatur or seal of approval. Wh-* would venture capitalista 
be more willing to put money into a p^XMecl of that kind? Simply 
b<'cause the evaluation conducted by thin board would lower their 
risk threshold. This model has worked with tremendous success 
when It was tried m Massachusetts 

At this time, I want to introduce to you Chancellor Joe B #yatt 
He is now Chancellor of Vanderbilt Universitv He was at Harvard 
IJnivei-sity at the time he served on the Massachusetts Technology 
Development Corp. and hq testified during my subcommittees 
hearings last September. Subfeeauently. Chancellor Wyatt and I 
have worked closelv together to develop this legislation and he has 
foXy necessary to bringing this bill before you 

During his tenure at Harvard, he was a senior lecturer in com- ' 
puter science and a standing member of the faculty of the Institute 
lor Educational Management. In 1<)76. he was appointed to the 
board of the Massachusetts Technology Development Corp. and 
ater became its vice chairnYan and chairman of the corporation's 
Investment Advisory Committee. 

1 think you will agree that Chancellor Wyatt brings extraordi- 
nary credentials to this discussion of how to improve the use of 
computers in our schools. I am pleased to introduce to you at this 
time Chancellor Wyatt. 

Chairman Pkrkins. Before he starts. Mr. Gore, are you rushed 
tor time? 
Mr. Gore. No, sir. 

Hr^l^u'!""^*^" Pkiikins. Can you sit in with Mr. Downey and Mr 
Wu-th later on this morning? They are here for the same purpose 
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They have got their own bills and I would like to get this thrashed 
out today. 

Mr Gore. All right. Fine. 

Chairman Perkins. Go allead, Mr. Wyatt. 
* (Prepared statement of Joe B. Wyatt follows:] 

PRKrAUKi) Statkmknt of Jok D. Wyat!*, CiiANcm.ou. VANOKinut.T Univehsity 

Mr. Chairman, I am most pleased to have Ix^en iiu'itod here to add my strong 
supiwrt and" enthusiasm for a legislative initiative by Congrussmaa Clore, which 1 
helped draft, that enables the private sector and K^vernment to work together on 
pernai)s the most exciting new opportunity in the future of education 1 speak of the 
use of computers and related technology a^^an ac^uncl to the teaching and learning 
process. •* . 

There is broad supjwrt today for the hy|>othesis that computers and related tech- 
nology, in the hands of informed and able teachers, can improve Jearning consider- 
ably. And there is general agreement that technology's dramatically impt^ovin^ per- 
formance coupled with declining cofsts will encoi^rage its widespread distribution 
and use in American schools at all levels. But as Congressnian (Jore has already 
told you, there is also a general consensus that the development of imaginative and 
effective software for the educational* use of computer technology, is seriously lack- 
ing. Teachers, principals, school su|KM intendents, college piofessors and administra- 
tors, and tl\p Secretary of Education all agree with tliis 

The most effective educatioiJal software is interactive and theiefore res|Hmsive to 
the level and pace of individual students. Sv\ch software, implemented in computer j, 
, systems with optical disk storage, graphic and U*xt overlay displa>ns. and voice re- 
sponse and recognition units, would dramatically increase the mteraction between 
teacher and students. These systems do not suggest that studtMUs should just sit 
alone. conHned to stiire at a video display tul^e for their learning. Indeed, the most 
successful application involve the active use of the technolog)' by the teacher as an 
adjunct to lectures and demonstrations in the classroom as well as in small group 
discussions among students and in individual confet'ences between teacher and stu- 
dent. - ... I 

The best of the few interactive educational software systenis that do exist have 
required the devotion of considerable effort and talent. Each is the product of a 
gifted teacher and a small group of specialists working in close harmony for ex- 
tended periods of time. Very often, substantial technological resources are also re- 
quired. Forming and nurturing such small groups is indeed a fundamental problem. 
And even after good, software is developed, the authors often do not understand or 
are disinterested in the issues of marketing, distribution, and support so necessary 
for widespread use in education. Thus, there is need for special efforts to encourage 
the development of superior educational software and to p^rovide strong incentives 
for its widespread dissemination and use. Experience from the successful transfer of 
high technology hardware from the laboratory to the mai ketplace in this country 
has suggested a method to encourage viable efforts to form and flourish. 

House Resolution 4628 proposes the establishment of a National Educational Soft- 
ware Corporation. The concept is based on a very successful model for the stimula- 
tion of investment in small, high tecHiiV>logy companies in Massachusetts. The Mas- ^ 
8achusett$ Technology Development Corporation (MTDC) was founded in 1978. At 
that time, such companies were languishing in Massachusetts, the birthplace of 
high technology. In only five years, it has become the lead particiiiftnt in more than 
$37 Million of venture nnancmg for twenty-two highly innovative vourig companies. 
Beginning with a capital fund of $1.5 Million. MTDC: has invested $4*Milhon in com- 
panies and attracted another $:^:^ Million in investments in the t^ame companies 
from conventional private sector sources. In other words, every dollar of public nv 
vestment has produced over $(5 of nev^' private sector investment in these small com- 
panies producirig technology. ' » ^ . . . , . . i 

The National Educational Software Corporation proposed by HR 4(>28 would be 
established and modestly capitalizetHbiii^lie purpose of investing in sUu t-up. and 
add-on businesses specializing in interacttVi* educational software. Candidate busi- 
nesses would su'bmit business plans describirtl^ the software and the approach for 
developing, marketing, and distributing the SoltNv^tre to both public and private edu- 
cational institutions. A twelve member Board oT Directors. compose(j| of educators, 
business executives^ venture capitalists, and government officials would appoint a 
small staff of investment analysts headed by an executive director, to review and 
screen proposals as well as provide advice to formative businesses. In thf fnial prec- 



is 



4; 



erIc BEST COPY AVAILABLE 



37 



ERIC 



©88 of review for propoadU doomed ptiitifulnrlv stioiig. tlio invoatinont aUxfl will 
^ih?lH "VLi''"'*''"^^*' P"^"'^^ <^"P't"' firms, bunks, „„d\,th 

„*^h'"''*''^'"k.^''*^' proposals consido.ed to Ix- sound both th the invost- 
ninvll t![« n " «»'^blo co-.nveslor. would bo reconuuended to tho Board for ap- 
EmJn. Aif" f ^ npprovo. rojoct. of rejtn^t with auRgcstions for 

IvS H ■ ^^^^ ^.'i" P! "Pr*'^ received. For those ,nvestnient« approved by tho 
Board, nhnncmg could lake the form of secured debt, convertible debt and o„uity i^^^^ 
Si 1'/"^ ^""^'f'^ appropriate for tho part.oi.lar i.wo8t.nent. Tho terms of 
\il '"^«f.V by the Corporation must be oquni to tho investment miule by 

he private co-,nvo8 or. Although its p.i.u-.pal purpose is invest.ut.nt, the Corpora 
.r^^ r r ^ «»tV°ri«)d to .nako some limited grants, lit aggregate losa than five 
^Swa e'%hrr' P^oieci. related to .Wractivo educat.oll 

al software _rho goneral objective of these small projects will be to assess spocifie 
are»w of need, vnluate tho effectiveness of certain computer-based ,>ducation svi- 
P^AhnK. «l""» nto the development of imaginative educational softwar; 

.K V, ?• ^ , ^."''^^ ^^^'^ of the methodology proposed in HR 4m is that 

the National Educational Soflwai-e Corporation wouTd Lome an equity investci i, 
businesses, in the same manner that has been so successfully employt»d by the Mas- 
sachusetts Technology Development Corporation h, other words, the iVZa^on 
will benefit monetarily from successes of its investments and. over a period of time 
m«ht become self-sufficient If the Corporation eventually fulfills its «9c« to the 
Tmh kI M to stimulate educational software development it 
m.Miri H ^"""'y' private enterprise, or it could li(iuidate its investmont« in 
the public and private financial markets. 

It is important to note, that the Corporation is not a research ugeiuy It will not 
bo dispensmg research grants, but will be an investor ,n business ventures that pro- 
pose promising educational software projects. It will normally function as tho fi^^ad 
mvestor for ventures that submit outstanding business plans for the development 
inptomcntation, and marking of educational software materials. It is exix-cted that 
l«r.»^iT'"'I .r"'"* '"tt'rest larger than its co-investoi-s, and would 

nornmlly allow the co-mvt^tor to represent the Corporation on the boards of the 
businesses m which investments ore made. However, it would iet4.in the right to K 
fJ^n*'-^ 7 "f ""^ •'^"'■^ meetings ai.ul would also retain the right to elect to take a 
Jwart^ seat, if special circumstances warrant in the opinion of the Corporation's 
b«ard of directors. In order to assure the successful continuation of businesses that 
show promise after start-up, the Corporation will have the authority to participate 
ventured ^« ^^npifil, and to expand participation in promising 

For purooees of evaluating its own investment opportunities, the Corporation will 
develop seWtion criteria and establish an informatfoi, clearinghouse ftinction reTat 
how^vS fn^/^p '^"'"S-" educational software development It is not intended, 
nrmf™^^ Corporation to develop criteria for all softwaRf products or become 
Mor^ve^fh« k.I*'""'!^''*'""^ .unrelated to investment opportunities. 

thfuTnHvnt! Co'^P«'-«t«on would make no investments alone. It would te required 
that a private venture capitalist join each investment on a co-equal basis- that is a 
^'So^l'^h ""^ capitalist would invest at least as hu.ch as th^cS St on L an 
equiva ent basis, before the investment could go forward It is not expected how- 
ZZroVo ^P"^"V"' '"^^i'»«"t would have moused all capi^aTK project 
^before the Corporation could consider its participatioiio* - 

tv .rJ^.T'"'''*''"' '^T^ dramatic fmprovement in the quality and productivi- 
tv of education is a national priority, a priority that concerns the largest cities and 
ii^i^'^''^^' communrties m America, rfoveial national Commissions have recently 
declare the state of mathematics and science e<lucation to be a national crisis 
Reading and wrmng skills have also declined to the extent that one huthorita ive 

than th^ir parents. It m likely that an immediate contribution to the solution of this 
problenKCould result from the development and widespread use of interactive ediica 
tional softNvare. particularly at the high school level iiueiacn%e ediica 

vi^"'! T'^^'^^f"^ progress is already beins; made at tht' college level. For several 
ywirs, a score of coneg;es have augmented their time-shared computer systems with 
^!.^nrf VfithtUe advent of microcompVrs. many o^he 

^KV'"'"« interactive software for in-hpSse use in teaching 

ZnJ „f ^hf calculus, statistics, biology, and chemistly. An3 

^Th^» „ u'"'^^*^u*"'« ''^^ developments apply interactive software in the arts 
nf tK-^ expository writing, law. and music compo6itiotv But most 

of these experimente are ,,uite new. and very few examples of us^exist outside the 
authors own school. The infrastructure for further developing, testing, mrketitig 
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dtfilribiiting and iwing tlio U^st ol lluw sortwaro rfToitH m (Miilnyoinr al he«l And 
thore will o<» rcKSUslanco to duingo in I lie srhooU that will bo ovtMConie only through 
fluccwwful oxporioncc with svu'h itn infiaslivictviro xSvuvosslvil models air much loo 
few in numlM»r ^ 

1^)88 n criticism of paat prnrlic<\ moio a roaliwilion ihnt cdiKatiun Ikuohioh in 
crooBinffiy complex and d(Mnanding «s our society advances both culturally and aci 
entificolly. HR 4t>*JH r^^reacntt* an important Htop toward harneuHing the HlieuKth of 
the federal government witli the imagination of gi tied eduratoiH and the entrepre 
neuriul energy of the private sector to addreaa one of the moat imf>()rtant piohlen)8 * 
of the 20th century. jwrhapH the I^IhI century aH well , 

Joo B. Wyatt wan a founding Director of the MaBHachuHettn Technology Develop 
ment Corporation. Vice Chairman of itw Hoard of DnectoiH and Chairman of ilu In 
veHtmtfU Adviftory (^onnnittee. while at Harvard University He is now Chancellor , jf 
of Vanderbilt University m Nashville. Tennessee 

8TATRMKNT OF ( IIANCKLLOK JOK B. WYA IT, VANDKUHILT 
UNIVKUSITY. NASHVILLK, TN 

Mr. Wyatf. Mi (lore, thank you viMy nuich for the introduction.^ 
Mr. Chairman,.! thanly you ^^ry much lor inviting me here )p 
speak on behalT of this particular piece of legishition which I 
helped draft. 

There is certainly broad support today for the notion that com- 
puter and related technologies can provide a breakthrough in the 
delivery of education and in the teaching and learning process gen- 
erally. We see that technology developing very Vapidly from the 
standpoint of hardware to the point at the present time where we 
are abl^e to interface optical disk storage units and other devices to 
microcomputers. That will allow imaginative and effective use for 
teachers and' for students acting in concert with one another. 

The most effective educational software is interacH,ive, That is, it 
is able to simulate the interaction, one-on-one. between teacher and 
student. It is able not only to simulate that, but nrovide materials 
in a way that is provocative, is interesting, and is quite useful. 
However, none of that functions without the development of com- 
puter programs. That is the area that we refer to as computer soft- 
ware. The graphics, the video disks, the voice response and recogni- 
tion units— none of that can function without creative efforts on 
the part of teachers and^specialists in these technologies. 

Wnat we have here in essence is a problem of technology trans- 
fer. We know that in univei^sities today these devices and tneir pro- 
totypes are being used to develop early on material for use in 
teaching in colleges and universities. We see this used in areas 
ranging from medicine, statistics, calculus, law, to -teaching com- 
puter science itself. 

The idea is to provide a vehicle by which the best of these efforts 
can move from laboratory to classroom use in the schools. That is 
the basis for the idea of the educational technology corporation ' 
th^t would provide venture capital for small businesses that are 
engaged in this transfer from laboratory to use. 

Let me tell you a few words. It is an unusual structure and one, 
in fact, when Governor Dukakis in Massachusetts brought the idea 
to me a nuniber of years ago. I was concerned about its value be- 
cause it was my first opinion that only businesses that could not 
get financing in what one might referto as legitimate venture cap- 
ital areas would come to this enterprise. In fact, what we discov- 
ered in the several years of functioning of the Massachusetts Tech- 
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noh^gv pevd<A|)n*>nt C^orp.. which, by (he wav. is st.ll functioning, 
was that we acted as an mterpretor.,if you will, for the private ven- 
ture capital area. We were ope.ating witli the objective of stimulat- 

that had languished m the early 1970's. We weie not restricting 
our ftct.vities to the computer software area. W<' looked at virtually 
anv kind of technology business. 

In T) years, starting with a capital fund of mi'uion. the Mas- 
sachusetts lechnology Develojpment C(n-p. invested $4 million in • 
atartUD companies in Massachusetts -about of them- -and at- 
tracted another $33 million i;i investments in these same compa- 
nies froin conventic^al private sector sources. In other words, for 
each dollar of public luncfe that were invested. vVe raised $« of uri- 
v»>te sector investment in these companies. In addition to that, the 
Massachusett^s Technology Development Corp. took an equity posi- 
tion in these companu's so that, m fact, either through equity or 
debt, there was a true investment and funds ai\. being returned as ■ 
these are succe.ssful and grow and are put on the public market, 
ment actually replenished in the capital fund for reinvest- 

The first one of these investments did go into the public market 
Jk lluuT' * ' ''^l^'l'"^ '"vestment of $2()().(y{)() yielded an 

W).0()0;return that goes back into the fund lor reinvestment and 
other of these companies are in the very successful pipeline for the 
public aiarket. k i ^ .w. 

i„IlTIi' ^'"^^ " v^''-.Y specialized problejn and lhat special- 
zed problem IS that there is virtually no formal marketplace for 
the development of educational software. Venture capitalists do not 
view, generally, the development of educational software as the 

^ ^^'i^ ^^^'^ ^'^"^ ^^f" development of computer 

and re afed hardware It is simply a marketplace that is undevel- 
oped. It is my belief that the establishment of the National Educa- 
tional Software Corp. would establish a market, would establish a 
vehicle by which venture capitalists could be brought to realize 
....oLm 1 ^""7 ^^''^ opportunity 'of at least a decade and 

t'irhS. J"^^^^^ ";.^«^stment m the transfer of the skills and 
technolopes of educational software from the laboratory to the 
marketplace. • 

$0 the proposal is- to establish this corporation very much along 
the hnes and structure of the Massachusetts Technology Develop 
ment Corp. Candidate businesses would submit business plans de- 
scribing the software and their approach for developing, marketing 

the most creative people who are doing development very often-in 
fact, most ofteiT-lose interest-that Is, in transferring their cre- 
ation into the area of active use, maintenance, and operation 

Chairman Perkins, Let me ask you at that point. Have you had 
corporation? P' '^^^^ companies .as to the establishment of this 

Mr. WvATT. Let me respond that in thp case of the Massachu- 
setts experiment, we had a very positive reaction. That is all of 

•Tr"wi5°"l?.^"^ ^^^^ 'eg'stered an opinion on the matter 

with either the corporation or the Governor-two Governors— ob- 
jected to the operation of this enterprise and, in fact, found it salu- 
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i tory to the dovolopment of Iho high technology iiuUustrv f^oueially^ 
I have had no nogativo reaction on this proposal niyseH. Perhaps 
CongroBsman Gore Kiis had Hopif . 

Mr. GoRK. If I may respond, Mr. Chairman 1 have had a good hit 
of extremely positive reaction from aitjall computer software com- 
panies who have expressed real interest, have asked foi' copies of 
the legislation, have asked for private meeting^ to describe its 
intent and purpose and two of them hove said that they are eager- 
ly waiting for this kind of opportunity. I thipk that \l woiijd he 
viewed very positively in the business community and just atj im 
portantly, like the Massachusetts Technology Development Corp., 
the venture capital market is eagerly awaiting some way to get a 
l>etter understanding of how to find their way through this maze. I 
think we would get a very positive re^Ktion. 

Chairman Pkukins. Now, Albert, I tjm wondering whether some 
of these private companies are thinking that this lederally funded 
corporation may stifle competition by favoring one company over 
another. Have you gotten any reaction like that? 

Mr. (ioKK. Well, they shouldn't think that becjuise hone of the 
proposals approved by this boaixl would be able to go forward^until 
the private venture capital market lui^ come in and participated in 
it to a much larger degree ihan the Government. 

Now, if a company didn't want or feared that it wouldn't get 
through this process it has free reign to go to the venture capital 
market on its own. go to the customeis on its own. In any event, 
the projects coming o^ of this process would have to go to the cus- 
tomers and compete v^th other businesses who hadn't participated 
in the corporation's process. 

Chairman Pkhkins. Excuse me for interrupting you, Mr. Wyatt 
Go ahead. 

Mt, WvArr. That^'s quite all right. I think you are asking impor- 
tauFquestions and questions that each of us have had about this 
matter as we go forward. But I do believe they can be answered 
very satisfactorily and the illustration thjat we are using — in fact, 
model — answers those questions all in th^ aflirmative. 

I would, like to say that perhaps the most novel aspect of this 
jmethodology is that thi» corporation would becomt an equity inves- 
tor these businesses in tne same manner as that employed by 
the Mas^chusetts Technology Development Corp. In fact, if the 
corporation eventually fulfills its purpose, it is felt that the market 
has been established that the venture capital activity is operating 
on its own. then this enterprise could be liquidated and its invest- 
ment sold in the public or private fmancial market. , 

Now, it's important probably to note some things that this porpo^ 
i^tion is not. It is not a research agency to replace any of the exist- 
ing researqh agencies. It won't be dispensing research grants. It 
will be an investor in business ventures, a coinvestor witn private 
ve»ture capitalists. It would normally function as the lead investor. 
That is, doing the initial evaluation, filtering out those proposals 
. that don't look sound for one reason or anotner or don't look like 

exactly the right kind of investment and, in fact, in the Massachu- 
setts case, the rauos of proposals to business financed is something 
^like 50 tod. But it would, mi fact, function as the lead investor so 
^that when these businesses were presented to the conventional, pri- 
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vnte vonturo canital ituukol, (hey would hav(\ in fact. Honie teduc- 
lion of risk bo that it would inaxinii/.e the oppoitunity Tor (ho pri- 
yato venture capitalists and (he huainessoH. and mos(' importandy. 
(or (he development of this educational softwaixv 

It 18 exfH>c(ed (ha( (he cornoration would maintain 'no interes( 
larger than its coinvestors and normally would allow the coinvcMtor 
to represent the corporation on (he hoards of th(> t)Usines8eH in 
which investinentij are made. It certainly needs the right lo take a 
boa,i*d seat if the board of the corporatioii feels (hat's necessaiy. 

It would also have the right to follow its initial invest ineiits to 
add capital and t/) expand participation. It obviously would jieed lo 
have (unctions that would iillow it lo understand the marketplace, 
to do evaflfuations of softwaiHi that already (>xis(s ti)r its own |)ur- 
poses in the process of inventinent. 

I think virtually everyon(» agrees that has looked at the |)ro!i!rni 
that our educational system needs a dramatic improvcMuent in pro- 
ductivity and (juality and that, in som(> respects, technology can 
pasist in that, liut, in fact, we know from all of our expcMunents 
thai no matter how much [inrdware we put out in the field and in 
mc classroom, it is not going (o function at all without software 
and It won't function well without vcmv high quality and imagina- 
tive software and. for the the good of all of tlu^ legislation that is 
uropos(>d to distribute hardware, we beheve t,hat strong efTorts are 
behind schedule already in tlu^ development of educational soft- 
ware. 

Now some important progress is aheady being made at the col- 
lege lelt^L It is my own view that the transfer of this high quality 
puiterull can occur most efTectively initially at the high school level 
and that, in fact; calculus, statistics, biology and chcm^istry, [)roto- 
types are already available and. in fact, some of the most exciting 
new developments deal with topics in the arts and humanities, 
music composition, expository writing and (he like. In fact,' if we 
give the proper incentives. I believe that the bright minds in this 
country and the' entrepreneurial instincts will respond to produce 
success. ^ 

So t^is is not a criticism of any of the current proposals for the 
distribution of hardware. -Rather, it is, I believe, a necessary ad- 
iiinct and one that will be required to harness the strength of the 
Federal Government with the imagination of gifted educators and, 
perhaps, most irnp^rtiuit of all. the entrepreneui ial energy of the 
private sectoi' to address perhaps what is the most important prob- 
lem of this century and the turn of the centin y as well. 

Chairman Pekkins. Thank you very much, Mr. Wyatt. Come 
around, Senator Lautenberg. Congressman Downey, you can come 
around to the table, too. Just stay right there, Al, if you will. We 
will hear from the Senator and then we will hear from yoU. Tom 
Go right ahead, Senator Lautenberg- 

STATEMKNT OK HON, FKANK R. LAIH KNBKR(J,.A IKS, SKNATOIl, 
FROM TIIK STATK OV NKW JKRSKY 

Senator Lautenberg, Thank you, Mr. Chairman and members of 
the committee. Colleagues on behalf of an improvement in our edu- 
cational system, I -am pleased to be here and have the opportunity 
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to share with you my views on oomputiM (nhication juul 1 do offer 
my congratulations for recogi\i/ing the xwvd for public discuHsion of 
the isauo. 

^ (-onl^uter iMlucation was ono of the issues which 1 riiiscd in. luy 
(Irst speech in the Senate and it\s pne 1 have made a priority in the 
past ytnu'. Last September, 1 introduced a hill d(^alinK with comput- 
er education- Last month, 1 iiUroduced a revised iuid invproved ver- 
sion of the hill, S. 'JSllli 

This morning I would like to take a few minutes to discusH the 
basis of my interest in computer educj^tion and briefly to outlii\e 
my legislative proposal. With your permission. Mr. Chairman, I 
would like to subnut a longer statement lor the recoid. 

Chairman Pkhkins. Without objection, it will be inserted in the 
record 

[l^epared statenu^nt of Krank R. Lautenb(Mg follows ] 

' !*T{KPAUKt) StaTKMKNT UK HoN I'KANK II I .Al'TKNIlKIU J . A I' S SkNATOU KKOM VtIK 

S'l ATK OF NfW .IkhSKV 

I Mtn v(»rv pleased to tn* hvxv ((xImv miuI to hnw (he oppo! Uniil y to slum' with you 
my vi(»ws on romputt-v t'dnralion I conKialiilnto you lor rrroKm/inj^ (he uycMi fpi- 
public (liscussiou ol this is.Mur 

(\)mpnt(M' (Mlunilion wiis one ol (he ihsu(\s whuh I iMiHnJ ui my ftinulfn Hpt (M h in 
(he SoiuUc Ir \ti one I have auulc n priotily ov(m llu- naKl year UiHt S^'piotahor 1 
ialnMlutcMl M bill (ioaling wuh roiupuliM' (»(bi(ation. and last aionlh I intKKiuml a 
rovisctl and tniprovrd version ol the bill, S -jr^CJ rius moruniK I would like to lAki* 
a frw nniuitcs to disc uss (be basis ol my ml(M»»»t in roiuputrr education and bncfly 
to outline niy Ic^iwlativr proposal WiOi your pornHSHion, Mr rhairmau, I would 
l^kt^ tcWubnut a loMK'er statrmont for the bearing record 

in the world e^ronoaiy ol tomorrow, r()inf)arat ive advaata^o will be uuroasinKly n 
hvy tion ot innovation, iuiaptal)libty, and teehuieal prowess In tbiHp)untry w<> are 
blonned with 41 resourretui, indeiUMuhMit . and croative p<M)i)lo, and ar> eronoiuic 
KvsUin tbat rowardK enteipriso and uutiative Witb the rigbt public and private 
f>(>lin<«H, ! beluwe tbat Amerua can continue to br' an eflectivo competitor in tbe 
mtcrnational marketplace 

K<!utatioa. trainiuK. i^u^ nsenrcb are eSvSential iuKrodient.s to keep tbisVountry 
uj) to tb<' inark Tbo rash o( reports issued last Vear by tbe Conuuission on Kxcel- 
lonco m Kdiication. arnonK others^ show a serious Voncora tbat educafion in tb<» U ^S 
IS oot e(iual lo it,s task Busuiess leaders are worried too A recent article t>y tlu' 
chairman o( Ibe National Association of MatiufacturorH underlined tbiji-concerii He 
said, For the Hist tinu* in our history^ we may i)roduce a Kt*noratiou less educated 
than ilH piedcctvssoi More alartuiuKlv* it tuay possess the wron^ skills or sim|)ly 
inadequate ones for the jobs of^ie tiituie *' 

1 sharr that concern, and woul(Mike to have uk bej;in (o make 8lndcs toward iwi- 
Udi/.inK and rcinviKoratin^ Amerr(\ireducat ion Computer education will be a part 
of that process \ « 

Kducators need to begin to rovis/ curricula and tench tbe skills so imi)ortant to 
our chniiginK ecoaoniy. We must move away from rote learniuR to an emphanis on' 
the collection, nuuii|)ula! ion and us(^ oi data so important to an inlorniation ba^^od 
economy With careful planning* computer education can be integrated with the 
regular curriculum and enhance tbe teacbiriK of all subjects . 

()ne simple example can show the way tbat computiMs can improve the teaching 
of a traditional subject Out* of the best ways to leurn to write well is to do a lot of 
writiuK. and to revise, edit, and rewrite^ (Miildr^n. not unlike tbe rest of U8. are re- 
luctant to do tli(» necessary rt^writiuK They do not want tv have to copy tbe materi 
a! over and over uKain Word ptocessmj^ piogranis on computers have revolutionized 
this process The basic text has to be tyiH^I into the computer only once Aller that^ 
cbnuKcs are ihr only words that have to be nc^wly typed Suddenly rc^writing be- 
comes fun instead ol a burdcMi 

The hill. S *jr):VJ. that I have introduced. alouK witb \Senators Dodd. Kennedy, 
Hyt'd and MoyniM'an. is the result of consultations with educatots, parents. k^Kisla- 
tors» and other concerned citi/ens. Kntith^i the Computer Kducation Assistance Act. 
this bdl provides for a com|)etitive matching Krant pto^ram Among tbe hiKidiKlits 
of the, hill are mp\Miiphnsis on careful f)lanninK loV the iticorporation of computer 
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Hucal.o.i in tho mhool run ic.lum. an<i Uio unportatuo of twu h,., tn.iiuMK nnd ro' 
8<mroli lor H,,, uk<< oI coinputorn in Hchoola. >>i.M..nK nn<i u 

Tl,,. grnnt proKinni ih authonml for «ov(.n vents, „t $ir.t) .n.ll.on n von. for tho 
1.18 (oor yi^nrv and hucI. 8un,« an noaujsary (\„ „n ,uld.tu..,al 1 1, .-,>(. voars It ,.ro 

,011 the l«,H.8 of tlu. B( I,<K.I aKC |X.|.ulat.on and half on tl.c l.aH.s of the Title 1 fornn. 
In. UBiKl (p, aid to dwadvantaKed m-hool duldren 

at I M,Ht halt the funds are tarKeted on whooln with the K.eateHt need for eonM..ite.-« 
Sch<H,l dmtrutH will Ik. required to do some fairly oxtennive plannii.K The Krai h, 

^ho hil p ovideH W) nnllion a yea. for 7 vea.-H to the National Srience Fo.indu 
»^e«t«hlisl. teaeher traininK u.Htitiitcv. fhoHe instKuteH would provide more m 
ortZ'bill' P-OK-ainH supported l,y Kranln under 

l..ril'\!i'/.'* f lundB for the National Science Foundation and Na 

onni InHt.tute ol Kduration to provide a»«mt«i.ee to o.Kani/.at.ons with tho oxper 
.8. (or eonductuiK leaearch ... eo.nputo. eduo.t.on They would evaluate exii.lu.K 
n.aleria and develop new soltwaio and approaches to ii.«truit.oi. 

My hill ,„ Hunilar in into.U and at.-uetu.e to 11 R :ir>7t), the bill .i.trmlueed m the 
bus,. oMIopreHeiUaliveH hy (•onK.-e88n,a,. Ti.n Wiith The pimnp,\l diHereneo i8 in 
llL'^^^Z i^TT r''"*','' 'H.l''""/.a(.on .1, th,. two hillH 

fo. wh Ih ''•'^•■'''"""K a..Hl8 to the 8tate8. the range of uses 

«o which the tuiulN am he .med and the rtHpnreiyent for inatehinK t>.nd8 
(ongios8,nan W.rtl. and I share the 8«n.e Koal8 Clea.lv (•onKre88i,.an Wirth has 

Iwne;).:':; (;:|.::'' "''"'^^^-"^ ""-^ ^ 

The Kiant programs in n,y hill and the Wirth hill difler ,n seven.l re8|)ectK \aH 
nie explain the points of departure vnniHspdis i 

A mimlH.r of st.Khes of con.puter eduei.tion have indic ated that there is al.oadv a 
larKe c illeroiue in the availability of eoi„pute,s hetwcif n well o(T an<l poor d si nets 
l<. «ddre8.s that equity, S ^W:^ ,l,vide« tJ.e K-aiit funds ,.»,„„« the staten a w 'h^ 
IcMhe pro,H,rt.on of poverty-level children as well as the Ko.^e.al sc-hool-a^e iH.p'ihr 

w„V'"'''' "Vi "'>' l*'". can be used for the pmehase o( soft 

■Z vT . <"'• Pr«"..i..K ..nd .n-sei v.ee teacher nunin^ Th.Z- 

p.«m.«e Hexibiho- «« «lso ..nporh.nt. to allyw schools to determine the proper mix 

ni r n^w n ''r"'*^'' ^""'P'-K''^ «•<«>. eoiiortitrnte Iheir res<.urees on oh 

IninuiK new Konware or on ,«1ai.nm>? under the provisions of mv bill 

finally S 2...{2 rec|u.reH a LT.'/',. matchii.K «hare from gra.lt recipients This re 
riu:r.h's ne "'T ^ ^' time ^oi r 

oi'r!a1;o::tr;lls;'isi;: ----- 

Coniputer education .s no substitute for the ;t Ks Putting computers m tl.t< class- 
room IS not n panacea for the problems facii.K American eclucati.ln tcHla Hut c iv- 
co .numle'" m" P'"K«<'n'« n.n clearly help. I am pleased that this 

committee I ecoKni/es the need to explore computer education. I hope that you >m1L. 

helf) tflo sriiools ontci tfie inloriuation aK<* 

I mllJln * 7'"''* ^^^"'^ to submit a nioro dotnikui statomoht on S -:>;i2 whirh 

I inntio at ihv timr il was introilumi 
I will bo Kind lo take any quostion.s 
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Uy Mr. LAirrENUKUO (for liliii 
aolf. Mr. OoDD. Mr Kchnedy. 
Mr. Uyhd. and Mr. Moyniiian). 
a 2532. A bin entitled the 'Conunit 
er Education AaslsUnce Act of 1084". 
to the Committee on lAbor and 
Human Resources. 

IXJMrimt* tDUCATIOM A»»(STAN1C Alt Of 

Mr. LAUTENnKKO Mr President, 
the QURllty .of American education is 
vital to the strrnRth of our Nation. 
Our competitive Dositlon In the Inter 
national economy U dependent on the 
aliUlty of this country to produce well 
educated, skilled^ and creative workcra. 
We mU5t provide adequate resourcefi 
to support top notch cducaClon of our 
children or be prepared to face the 
coivseouenccs. Many educational and 
Induatria] leaders have noted that our 
schools arc falllnR behind In this tai>k 
and that Aiiirrkun education ticcd:; to 
be rclnvlRorftted. 

Computer education will he part o( 
tliat rrlnvlROrallO!! proccrw. IjwI Sep 
tcmhcr. I Introduce^ Icr Illation to es 
tabll»li a proKram of I-Vdcral ju^^I-sI 
ance for >srho(il5 to develop and Ini 
prove romputi r education progranvs I 
considered that bill. 3. 1849. a Working 
draft, subject to changes and Improve 
menu based on the suKK<*stlons and 
recommendations of educators, par 
cnts, Icsrbilators. and other concerned 
citizens. The bill that 1 am Introducing 
today, along with my colleagues Sena- 
tors DoDD. KENNrcY. Byrd, and Moyn- 
tiiAN Is the result of the consultation 
process. It provides an Improved path 
to the same goals articulated fh tin- 
earlier version of the bill. 

Tne Computer Education Assistance 
Act of 4984 continues to provide for a 
competitive grant program for plan- 
nlng» purchase of computer hardware 
and software, aiid tcachertralnhig It 
maintalm the emphasis of S. 1849 on 
careful planning for the Incorporation 
0/ computer education In the school 
curriculum. 

The rovfeojd version of the bill also 
placcrtmphasls on the Importance of 
tcacher trmlning and research for the 
use of computers in schools by draw- 
hig heavily on provisions In S. 1809, Uv 
troduced lost year by Senator Oodd 



fljid n.K 3750, :ip<)iu.orcd by l^epie 
fienlatlve Wihtu One new seetlon of 
the bill uuthorlzes a^st.s(iuu*e fur 
toacher-tKalning Institutes for elemeri 
tary and Secondary school teachers 
The second new section of the bill pro 
vldcs Cor evaluation of Computer hard 
ware aiid ao.lware and the develop 
nient of new software. The develop 
inent of model In.slrucllonal programs 
Is also autliorLr.ed. 

At a time when new Federal expend 
Iturea are viewed with great skeptl 
cism. the kind of Investment I am pro 
posing will pay for Itself many times 
over In a more productive cltlr*enry 
Tills Investment is particularly Impor 
tnnt In schools with concentrations of 
po\erty-Ievel children who must not 
be deprived of the benefits of a mo<.l 
ernlr^^urrleulum. 

Couqjlliter education Is no substitute 
for the three R*s. Putting computers 
In ttae classroom Is not a panapea for 
the problems of American education 
But. carefully designed computer edu 
cation programs can clearly help. Tins 
Is why planning for the appropriate 
role of computer education Is as Im 
portant as buying new hardware and 
software. Thoughtful consideration 
must be given to the Integration of 
computers Into the curriculum Com 
putor education planners must first 
consider the overall goals for their 
school. Then, they must decide how 
computers can help them luoet those 
goals. For some purposes, old, tried, 
and true methods will continue to be 
best. For pther purposes, computers 
offer exciting possibilities for trans 
fonnlnff the curriculum and the way II 
Is taught. 

C?omputcrs can be used by stud en Ls 
In every subject In every grades JStu 
dent,'; can use word processing pr,o 
'fit^HUi'i *o improve their writing by edit 
-Ing and revising more easily than they 
do now. They can learn to sinuilutr 
' w.hat If" situations In history chisses 
so that they Van understand more 
clearly the factors that affect human 
behavior and e>?ents, Tliey can learn to 
use graphics to present data Iti a clear 
and tnoantngful way. 
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ThcBt iwoa of the compulor \t\ 
schools would go far beyond the ivacli 
lug of computer IttorAcy — a bMtC un 
dcrst^ndtng of how a cOmput«r works 
*nd liow to operate it—and program 
ing. Computer Hteracy In icliool 
fthoiild be a begliuilng for computer 
rd\icat(on« not an cud. Coniputcra ar* 
more like penctU than bookis. Aa edu 
cator5 come to view computers In this 
way. as tools. Ihey will begin using 
* them in exciting aiid mind eKpandtng 
ways which Is their true i)romlso. 

Thinking of computer education in 
broader tenns wUI require coordlna- 
tloi\ with curriculum planning. U Is 
more than computer literacy, pro- 
graming, and drill and practice pro- 
grams. Once children learn how to op 
crate a computer, they should have 
access to a wide range of application 
software for use In word processing, 
spread sheet anaJ>'sls. and data base 
analysis, all of w^iich can be Used more 
generally than highly speolaltzpd in 
structlonal courseware. 

Use of computers In schools Is grow 
Irtg. but the need for Federal seed 
money Is convlncfng. From the fall of 
lOfiO to the spring of 1082. the number 
of microcomputers In public schoob 
tripled. Dy early 1983 slightly over 
half of all public schools had at lca:it 
one microcomputer. 

However, although more than half 
the Nation's schools have at least one 
microcomputer, that is also the most 
that a large number of these schools 
have Furthermore. Httic Is known 
about the kind and amount of soft- 
ware or courseware that these schools 
are using with their computers. 

A recent study, using January 1983^ 
data, looked at the amount of time 
that microconuiuters arc actually used 
in schools. Looking only at the schools 
, w^ilch reported at least one mlcrocom 
puter. the survey found relatively few 
students obtaining access to the com- 
puters and for relatively short periods. 

In elementary schools. 16 percent <»/ 
the students used the computer in a 
week and 13 percent used one In sec 
ondary schools. The students who did 
use the computer spent 20 minutes a 
week in elementary schools and 45 
minuter a Week In secondary schools. 
These figures are for the median 
school, so some students had more 
access, some less. 

To understand how small this 
amount of access U, consider what It 
would mean if students spent so little 
time with either pencil and paper or 
textbooks. The computer revolution In 
the schools is In its Infant y. de.splte 
the enormous press coverage. 



. The CoitUMiter'Kducailon A.ssl.stance 
A<*1 of 1984 win (ttaa^lish a program to 
osAlsl States and local school dlslrlct-H 
In developing the ambitious computer 
education program thai la needed. The 
program will auihorUe $150 mllMcin a 
year for the first 4 years and such 
nuuXH as necessary for an addtllonal 3 
yeurH for grants to schools for plan 
ning. acquisition of hardware and soft- 
ware, and teacher training. The funds 
will be allocated to the ^Stales half on 
the basis of the school age population 
and half on the basils of ihc title I for 
mulA. u.sed for kid to disadvanlaged 
sehoolchlldren t^ach Stale will make 
grants to'loeal school di.strl< t."?. wlilrh 
must assure that at leo^t haU the 
funds arc u,sed to serve title 1 eligible 
children and that fuiul.s are iarKi^led 
on schools with the grealc.'>t uimmI for 
computers. 

School ilLstrlet^) wlU be revjulred It) 
do stiim* fairly exleiy.slve pbinninK 
This will Include. 

Setting goals for computer education 
In the schools and relating the.se goals 
to the overall educational obJ(»cllves of 
the district; 

Instructional priorities fcjr the use of 
computers; 

Schedules for placing coruiMilers In 
the elementary and secondary schools; 

Criteria fdr selection o( the hard 
ware and software; 

Planned revlsloiLS in the ba.sls cur- 
ilCula of the schools designed to Incor- 
porate the use of compiiters. and 

After school availability of the com- 
puters for u.se by parents and stu- 
dents. 

The Federal grants are to bo * 
matched, with the Federal share set at 
75 percetit and the non-Federal «t 25 
percctit. The non-Federal share can 
Come from public or private sources, 
and may be in cash or kind. Local dis- 
tricts that can make arrangements 
with businesses^ and bidustrles to 
donate equipment, personnel, or cash 
will not have to use their own funds 
for the matching share. Private school 
students would be eligible for asst^t- 
AMce. 

The bill provides $20 million a year 
for 7 years to the National Science 
Foundation for the establishment of 
tcacher-tralning Institutes, These in* 
stitutes would -provide more Indepth 
training for teachers than the hiserv- 
Ice training that the title I grants will 
support. Proper preparation of teach* 
ers U crucial to the success of a com- 
puter education program. These insti- 
tutes will offer teachers iu) opportuni- 
ty to learn about computers and the 
host .methods for using them In the 
schools. 
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evaluations of «xiitlnc hardware 
and aoftware and rMearch and dovcl- 
opiifent on now aoftware and Inatruc- 
tional modoU will provide much of the 
undcrpiiintng for now profp-anxs of 
computer educaUou. TlUe lit of thb 
bill authorlxoa thd National Sclenco 
Foundation to provldo asjilstAnco to or- 
ganlr^lloHA Ihnl ha\^<* oxpertf.so to 
carry out thia resoarclv 

TIjc plai\nh\g re^iulroiurnl 1m thLs 
Icitlslallon U I'xlrcnu'ly lnu}ortant 
^Scliools necHl to take a careful look at 
the role of conu)aCers In IhV tolal|lur 
rlcutum. Thi»y alxo need to consider 
5uch qucfiiClon.s as whcllicr ^o tn.slllule 
saturaiion programs al a lliultcd 
number of schools or to |)rovldo com- 
pntcrs in every classroom In a [)artlcu 
lar jjfrade throughout the district. The 
bill does not set a goal for a specific 
ratio of students to computers or dally 
accew time per student. 

PlarLi aro to Include aftcrschool 
' availability of comput^^rs for parents 
and children. This would permit par- 
ents and children to spend additional 
time working on the computer? and 
gaining familiarity with them. Such 
afterschool progrtinis would be e.spc- 
cinlly helpful to those without access 
to computers at home. The children 
who do not hiiye comp\tlors at home 
aro vory likely also attendLntc schools 
which are least likely to have comput- 
onj. 

The benefits of the growth In coiii- 
put<?rs aro not evenly distributed 
among schools serving different socio- 
economic groups. One study has found 
that 70 percent of the schools In more 
affluent aroa3 had at Tcast ono micro- 
computer, while only 40 percent of the 
schools In poorer or^^as were so 
CQulpi>ed, Aj^other study found that 
twice as many students In well-to-do 
urban areaii said that they had ever 
used a computer In achooJ as students 
in disadvantaged urban areas. The 
number of computers if\ homes far ex- 
ceeds the number In schools at>d the 
lion's share of those computers areiti 
more affluent homes. Including many 
with children. The additional exposure 
to computers In the home creates fur- 
ther disparity between rich and poor 
children. 

The funds imder the Computer Edu- 
cation Assistance Act of 1984 will bo . 
used In all schools. buUat least half 
the funds will be targeted on schools 
with poverty-level children. Priority 
also U to be given to schools with the 
greatest need for computers. By estab- 
lishing the targeting reoulrement and 
the priority for underser\'od schooU. 
the bin alms to concentrate Its re- 
sourceg it\ a..way that benefits schools 
and children that are falling behind in 
computer tisage. Funds will be allo- 



cttcd to tlie States half on ilio bluils of 
school ago children and half' on the 
basU of the number of povtiYty-levol 
children. 

The grant funds can bo used for 
plamilng. acQulsltlon of hardware and 
software, and teacher- training. Each 
dbtrlct will decide the mix q( uses to 
which they will put their fluids. ThU 
provides school districts with a great 
deal of flexibility. 

In addition, tlio non Fodoral match- 
ing share cj^ bo In-klnd. such as dona- 
tions of equipment or peraomiel serv- 
Ices from private sourcos or from 
public agencies. This provides addl» 
tional flexibility and an Incenllve (or 
local school dljitrlcta to Involve the 
business conimu!dty In their plannhn; 

Mr. PresUU'Mt, the program of plan 
ulng and grant a^^lsrliuice for the P)lr 
chaise of equlpr>*ent. training, and rr 
search authorized by this bill will pro 
vide Federal seed money for computer 
education programs. A great deal of 
flexibility Is allowed and the result 
should be a belter education for all 
children. This result Is importaht for 
the growth and success of our children 
and our country. 



ERIC 



51 



BEST COPY AVAILABLE 



•17 



Chairmnii I*krkin.s. Co ahiuid. 

Senator LAUXKNiiKuci. Thank you. In the world oconotnv of to- 
morrow, wmparative advantuKo will bo incroasingly a (unction of 
innovation, adaptabihly and technic-al prowess. In (his countr we 
are bkW w.th a resourceful, independent, creative pe > ) "« d an 
;LT"''m-''"*'!i" ontornrise and initint ve' W.ll t 

ue to be an effective leader in the international nmrketplace 
b^i"'..!!' ^'■'^'"'"^ research ar(« essential ingredients to 

^ear bv"th'""r '"^ "mrk. The rash of reports issued last 

yu by the (onmiKssion on Excellence in Education and others 
shows a serious concern that education in the United States, is not 
•c,ual to Its task. Business lenders are worried, too. A recent rtic e 
by he chairman of the National Association of Manufacture^ou 
hned this concern. He said. "For the first tijne in our history ve 
may produce a R^MU'ration less educated than its predecessors 
More alarnungly it may possess the wrong skills or simply inad: 
equate ones for the jobs of the future." / 

I share that concern and would like u/ to begin to make strides ^ 
Umard rev ali..,ng and reinvigorating AnuMiam education W 
puter education wil be a maior part of that process. Educators 
need to begin to revise curricula and teach the Skills so ini^o lant 

0 our changing economy. We have got to nu)ve away from rote 
le rn.ng to an emphasis on the collection, manipulation and use of 

M^// ,tV."r'j"'r • r'^""'- "'^ infornuaion-based economy. With 
L.»K r planning, computer education can be intWratod 

w.th the regular curriculum enhancing the teaching of all subjects 
J!!1'\ITF r'''''^'}'' can show the way that computers can im- 
prove he teaching of a trt«litional subject. One of the best ways o 
earn to write w^Tl is to do a lot of writing and to revise and edi 
nd rewrite. ( hildren. not uiiUka the rest of us. are reluctant to do 
the necessary rewriting. ThtT^Itt want to have to copy the nmte- 
nal over and over again. wf,tafr«cessing programs, v^ry simple 
on computers have revolutioniSTthis process. Lsic text need only 

tt.rn H'"''^ c^^'^i!;'' ^■'^""'^^'^'^ «i'^^P'y the words 

bufde'n ^"^^^"'y^ rewriting becomes fun instead of a 

1 had a direct' and personal experience in visiting a school in 
'^o^^- hI'v?. M V"'"'^^'^^^'' '^"boratory. (^hifd.vn about 8 
of?hi^nn7 . ''T T't"l^' ^'^^ of terminals in fron 
of them and when I asked one of the children what they were 
Uwning. sa d to me. "Arithmetic:" When 1 asked another chTid 
what she was learning, she said. "Spelling and English." The fact 
Of the matter is that, as I see it. the computer ought to be n ore of 

Rfu""' " conventional learning 

Ihe bill I have introduced. S. 2r.;J2. along with Senators Dodd 
Kennedy. Byrd. and Moynihan. is the result of consultation with" 
educators, parents, legislators, and other concerned citizens 1 's 
called the Computer Education Assistance Act and this bill pro- 

IkhTs of^L'nr*'*'"*' ^^'"'^^ P'OKram. Among the hlgh- 

ights of the bill are an emphasis on careful planning for the incor- 
poration of computer education in the school curriculum and the 
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The grant program in authorized for 7 year,s-"$ir>0 million a yoar 
for the first i years and aftor that such sumrt m nocoHHary for t ho 
remaining 3 years. It provides aHsistance to schooKs foi' 1f)hinning» 
purchase of computer hardware and software and itiservice teacher 
training. Our focus, our enu)hasis, is on the phmniVig and training 
phases. The funds will he jff located to the States, hid f on the basis 
of th(* school age popuUition and half on the basis of th% title 1 for- 
nuda used for aid to diB«dvantaged schoolchildren. . 

Each State will make^ grants t^ local school districts. Applicants 
must assure that at leite^ half the funds are taigeted ou schools 
with the greatest need foK^^omputers. School districts will be re- 
quired to do fairly exten8^(=^ plaaning. The grants are to be 
matched with the Federal shaV set at If) percent ai\d the non-Ked- 
eral share at 2^ piMcent. The Uill also provides $20 million a year 
for 7 years to the National Science Koundaliun to establish teacher 
training institutes These insjitutes would provich* more indepth 
training for teachers than tfc(* inservice piogram supported by 
grants under title 1 of (his bill.JI 

Title'^Ii of S. authorizes funds for the National Science 

Foundation and the National Institute of Education to provide as- 
sistance to organizations with the expertise for conducting researcii 
in computer education. Tbey would evaluate the existing material 
and develop new software and approaches to instruction. My bill is 
similar in intent and structure to M R i^HTO, the bill introduced in 
the House by Congressnum Tim Wirth. The principle difference is 
in the grant program. The length and amount of the authorization 
in the two bills differ as do the formula for distributing the funds 
to the States, the range of uses for which the funds can be used 
and the requirement For matching funds. 

Congressman Wirth and 1 share the same goals. Clearly, th(^ Con- 
gressman has taken a leadership role in the House, along with this 
committee, and CongiessnuMi Downey and (rore. 

The grant prograins in my bill and the Wirth bill differ in sever- 
al respects. Let me explain the points ol departure. A number of 
studies of computer education have indicated that t,here is already 
a large difference in the availability of computers between the well 
off and the poorer school districts. To address that ineqliity, S. 2532 
divides the grant funds annong the States according to the propoi- 
tion of poverty level children as well as the general school age pop- 
ulation. 

Under the grant program in my bill, funds can be used for the 
purchase of software as well as hardware and for planning and in- 
service teacher training. The incentive and funding for planning is 
essential if computer education is to achieve its promise. Flexibility 
is also important to allow schools to determine the proper mix of 
equipment and services th(^ they need to develop the program they 
want to achieve^^Schools tltttt have enough computers concentrate 
their resources-on'obtaining new software or planning under tffe 
provisions of myt)ill. Finally, S. 25:^2 requires a 2r>-percent match- 
mg shore from grant recipients. This requirement will make the 
limited Federal funds go further. At the same tin\e, poorer school 
districts will not be penalized because the matchifig share can be in » 
services or donations not just cash. ^ 



53 



'\9 



(.omputer education ia no subHtituto for tho ihivv Puttinu 
computers in tho classroom is not n panacea for tho probloniH 
lacing American education today. But carelj.illv doHiKnod computer 
education programs can clearly help. 1 am plon»ed that (ho com- 
mittee recognizes the neecKto explore computer eduaition. I hope 
that you will consider the legislation before von today and ar)prove 
some form ol assistance to help the schools" enter and compete in 
tne information age. 

For the record, as I mentioned. I will be submitting a more de- 
tailed statement, which I made at the time the bill was introduced 
1 thank you, Mr. Chairman. I would be happy to answer any oues- 

tions. -r 1 '^ct 

C:hairinan Pkukins. Senator Lautenberg. let mo ask you if you 
can remain with us a few minutes. I understand (hat CongrossnSan 
Downey will have to leave, very shortly and we want (o got his 
statement and interrogate him a little bit. 

Go ahead. Congressman Downey. 

(Prepared statement ofiThomasJ. Dovvnoy follows:] 

f'RKPAKKf) StATKMKNT OK MON, TuoMAS J IknVNKV, A IU;r.a:.SKNTAT.VK tN ( ON(.t<K88 

KitOM TIIK Statk ok Nkw YOltK 

Mr (•hairina.i n v»;a. ago I ..piH>ali*lH.ro... thin SulKO.nnuttoo U) piTHont a HtnU- 
uent M, support of iru I KM. 5^,0 bUl whu l, I i„tnul,u o<l to croato tho Nat . mal 

th!;;;;;^;;,?'" ' ""''^ -^--^ ^'-•"v ntx,.,\ 

IJ7S Althou(jh no one (1oi,bt« tl.o m.portanc.. of romputers in o<lucation today tl.cro 
.v«r n8«i8lni,ci. givon to Hchwl liiHtrkt^. adniiniHtratorH u.kI t..«rl,e.-a in 



fW^i ?V ^'"dy by the_^CoMtor lor Social OrKnni/.ition of Sc1uk>1h at Tl.o Joh>m 
H pk n« UM.vors.ty (om.d that thouRli tho imo of nu(T(K-„m,,L,tor« was K.owmg i 
^ hools mos Mew microcoiuputerB nro U-ing ;)i.rchaaod by wIxk.Ih that .Hrondv imo 

cmnput^r use is relatively oasior. It would nlao appear that tho gap M wilt^r n.oro 
tT; r„r;.v''"V^'^ con.n.i.tod thoM.Holvo« to ,on.^uto,H. Ji^ f^.n^ 

11 . I '""".''^ ''^''P which hnvo not yot Wun to 

"mrw^Zo ^' P'"^''^'"« ^^''^'^ inlonnation on nvailablo softwrno and 

o.J!lTi a'" ^"IT'''"^''.?''"!;!/ «.''^'^V"°'" ••''^•^•"t'.V addro^od tho First Kdu 

ence of itl'^^^^^^ ^^''f AsscH-iatio.. he related tho oxfH.,.. 

n « «.w. , / Houston HchoolB have mado a strong comn.itniont to lomput- 

t^na n^!.' wiM^? <-„«"'P"'^'-« 'I'^^J VKloudmcs for fifty percont of tho .schools iMsll tic 
,tenHo!S^w„i "li " I'^^'.^^fXT.ntoiulonfH advice to tho awwn.blod HU,H.r- 

™ nf o^^ Nationnt Centers for Personal (Computers in I<!ducation wo will relieve 

then own exports. I he National ( enters will bo able to assiHt them in dovelopinu 
their own olans. I think that this is an important and uttainublo goal "*^'''"»""« 
ter« f^rprr. ^1?'"''''"^**' ^''S!." '^ ^ t-ftnl'lifLos the National On- 
Sn^o FoT.r/i .Ti''"'^'"' H ""'Ir " P'OKn-m of the National 

3Jnf r I " ""'"fe'- will depend on tho available funds. The 
pmjwsos of the Centers would be to identify existing odiicati/ial computer pro- 
alH mri'^?'''T ""^.^^V.""^'"""' develop tonc/er training n ateri- 

wo^irnLi »n h Lm"" iT'' '^•«««""''«''' ''•'^ materials in oducJional technology 1 
would like to highh^lu one particular function of the (ViiterH/the Outers wifi set 
up a inochanism to inform the computer industry of tho speciffc computer needs of 
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needs of odumtorB. it will bo In^ttor able to respond to tliost^ otnnlH The griuit i^\m\\ 
lust for lUrvr years, at th4»^<r7)r*Vhich time oncli contor will liave to ovaliuite the 
proffram and publish a report on its miploin^Uition 

Mr. Chairman, ostablisiiment of tW Nattoital CVnters Ibi Px»r«o!i;jj^(\>aiputcM*8 in 
iCducatiou wo\!ld be a first «top in dt^'altnK with the much Inr^cM* issue o( (*i)mputei>i* 
effect on education. We nuist make u strong comniituient to «Uj)[)ort the l>o6t us<» of 
computers in our schoolrooms that is possible That is why 1 also sponsored the 
Computer Ijteraey^Aet of I9HM, II R .IT.^t), which was introduced by my distiii 
tmmhed friend from (^olorado, ConKrossman Tim Wirth I stron^dy suppoi»t Mr. 
Wirth's bill and am encouraged that it deals with many brotjder computer issui^s. 

1 think that it would be entirely appropriate if the s|HH*ihcations contained in 
H.K U'M Concerning the National Ceiitei-s for Personal C^omputers in lOducation 
were to bt» incor|>orated into Title 111 of II K 3750. This would provide a comprehen- 
sive approach to the uroblt'm of the development and disi^emimition ol computer in- 
formation and it would niso allow a closer interaction with the activities ol the Na- 
tional Institute of Iviucntion which bus already begun to develop som<» of the means 
necc»««ary to disseminate such information I believe that th(» Nution's schools will* 
benefit greatly from such a strong and comprjelu^nsive approach 

Finally, I would like to commend the MemU(*cs of this Subcommittee for their con 
tinning attention to the netnls ol educators and student.s I am sure tlud togeth<»r we 
can fashion a bill that will bring the fruits of cottiputer technology to all scnools und 
students in the United States. 

STATKMKNT OF lloV THOMAS J, DOWNKV. A RKPttKSKNTATIVK 
IN CONGKfAs from THK STATK of NKW YORK 

Mr. Downey. Mr. Chairman, unless somebody tell^ you some- 
thing different, 1 can stay- 'til 10 o'clock at which time the Ways 
imd Means Committee goes into session. 

Chairmltn Pekkins. Go right ahead and then we will interrogate.. 

Mr, Downey. Thank you, Mr. Chairman. A year ago I appeared 
before this suhi;pmmittee to present a statement in support of H.R. 
Ii;i4, a bill which I introduced to create National Centers for Per- 
sonal Computers in Education and I appreciate the subcommittee's 
continuing attention to this bill. I welcome the opportunity to 
speak briefly about it this morning. » 

I believe the need for this, bill has increased since it was first in- 
troduced in 1978. Although no one doubts the importance of com- 
puters in education today, thijre is little concrete assistance given 
to school districts, administrators and teachers in overcoming the 
ma,ny problems they encountei; in integrating computers into the 
scljools of the Nation. ^ 

A recent study by the Center for Social Organization of Schools 
at the Johns Hopkins University found that Choug^' the use of 
microcomputers was growing in schools, most new microcomputers 
are being purchased by schools that already use computers. It 
would seem that the greatest difficulty lies in the initial introduc- 
tion of computers into schools. Once that bridge crossed then fiu - 
ther development of computer i^ise as relatively easier. 

It would also appear that the gap between more affluent schools 
that already have committed themselves to computers and poorer 
schools that may not have had the resources or the expertise to use 
computers is growing. H.R. 1134 would help those school districts 
which have not begun to use computers by providing them with in- 
formation on available software and courseware. 

When th§ superinten(ient of schools in Houston • recently ad- 
dressed the first educjational assembly of the National School 
Boards Association he related the experience of Houston. The 
Houston schools have made a strong commitment to computers and 





ERIC 



plan to use computers mid video disks for 50 percent of (he schools' 
matrucUonal needs within 5 Vears. It was (he superinte.ident's 
advice to the assembled superintendenLs to "Have a plan Make 
sure you have an expert or hire one." If we estabhsh (he Nadonal 
crJ^l*^- ? • <^'"'"P»<:e'-s i" Education. presi)ure on smaller 

school districts and poorer school districts (o hire {heir own experts 
will be decreased. > 

The National Centers will be able to assist (hem in developing 
their own plans. ;i think that this is an important and attainable 

Ut me briefly recapkulate what H.R. IKM does. It-*stablisht^8 
National (enters for Personal Computers in Education under a 
grant program of the National Science Foundation. The number of 
centers will depend on available funds. The purpose ot the centers 
would be to identify existing educational computer programs and 
develop new educational courseware, to develop teacher training 
materials and to monitor and^disseminate new,ma(erials in educa 
tional technology. 

I Would like to highlight one particular function of the centers 
I he centers will set up a mechanism to inform the computer indus- 
!J M * T^^^ computer needs of education. We must keep in 
mind that thgjwelopment of new computer technology is a two- 
way street. I(^]»industry is able to ascertain the particular prob- 
these needr'^^^ %respond to 

The grant shall last for 8 years at the end of which each center 
will have, to evaluate their own program and publish a report on 
its implementation. ^ 

Mr. Chairman establishment of the National Centers for Person- 
al Computers in Education would be a first step in dealing with the 
much larger issue of computers' effect on education. We must 
make a strong commitment to support the best use of computers in 
Jnl^^'fi'' n'"'''''"^'''t'- possible. That is why I have also cospon- 
sored the Coinputer Literacy Act of im, H.R. 3750. which was in- 
troduced by my distiiif^uished' friend from Colorado, Congressman 
Wirth, I strongly supi>t,rt Mr. Wirth's bill and encoiifage that it 
deals With many broader computer issues. 

.>Juo^/"V'^' u ?,"'"^ entirely appropriate if the specifications 
contained in my bill concerning the National Centers for Personal 
^^Tn^u?"^ Education were incorporated intolitle III of H.R. 
ji/W. I his would provide .a comprehensive approach to the prob- 
lems of the development and the dissemination of Computer infpr- 
Tfu "m^^- "^V. ".'^^ c'"^'" interaction with the activities 

of the National Institute of Education,' Which has already begun to 
develop some of the means necessary to disseminate such informa- 

I believe that the Nation's schools would benefit greatly from 
such a strong and comprehensive approach. 

.,Finallv, I would like to commend the members of the subcommit- 
tee for their continuing attention to the needs of educator#and stu- 
dents and I am sure that together we can fas"hion a bill that will 
bring the fruits of computer technology to all sc^o6ls and all stu- 
dents in the United States. 
Thank yoU, Mr. Chairman. 
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Chairman Pkukins l^t me oak Senator Gore here this morning, 
do you want to keep your bill sepaiate and not merge it with the 
other bills here? Do you have some feeling ak)ng that line? 

Mr. GoRK. Well, first, Mr. Chairman, lei me thank you for pro- 
moting me the easy way. I am working on it the hard way. 

I would be content with the judgment of the subcommittee on 
that measure. I think that there are differences betwee;i this legis- 
lation and the otheis that are being considered. This on*^ has a 
more narrow focus in that it is directed just at the educational so(y 
ware problem. I think the answer to your question would depend in 
part on your expert judgment as to legislative strategy. If you 
think its chances are increased by merger, then, of course, I Am all 
for that. Otherwise, I prefer to keep it separate. But I will accept 
the subcommittee s judgment. 

Chairman Pkukins. Senator Lautenberg. I don't see much difler- 
ence in your approach and Mr. Wirth's approach except that your 
bill seems to favor the poorer districts of the country perhaps to a 
greater degree. Am I correct in that analysis? 

Senator Lautenbeuc;. Mr. Chairman, in part because we are 
saying that 50 percent has to be directed toward the poorer schoo} 
districts But J think there is another difference though, agfufV, 
many of our objectives are similar and would eventually, I tl\Hik^ 
be merged, and that is that our focus is on the planning side. Wrifit 
we are saying to the school disU^ts is, "Think out very carefully 
how you intend to use this. We cfflU^ believe that hardware alone is 
the answer and, frankly, we don't believe th^t soJtw'are alone is the 
answer. The curriculum has to include all of these parts of the 
tripod and that is the teacher trainers who are equipped to do the 
training, the software and the hardware.*' So we are talking about 
' the planning process as the Critical element in this. I want the 
schools to tell us how they intend to use it, not to just throw hard- 
ware out there. If you give a nontrained person an airplane, it 
could be the best functioning airplane in the world and its not 
going to do them any .good The same thing is true, very frankly, of 
computers. 

Chairman Perkins. Now, Mr. Downey, do you believe that your 
bill could be blended in with Mr. Wirth's bill? 

^ Mr. Downey. Mr. Chairman, I do, I think it could find a happy 
resting place in title III of Mr. Wirth's bill. The goals, as distin- 
guished from Congi^ssman Gore's bill, are much mpre similar to 
what Mr. Wirth^-ferying to do. So, I think that we are little more 
specific with refepect to the use of courseware and software and the 
need for centers than Mr. Wirth's title III, so I thjnk we could find 
real accommodation there. 

Chairman Perkins. Mr. Miller, you have been sittinj^here the 
whole time. f' 

Mr, MU.LEU. Thank you, Mr. Chairman. I want td thank the 
members of this panel for theii work. Last year there/were a lot of 
speeches about computers and technology and the n4eH to do qjpr- 
tain things about it, I am delighted that all of you ha^ stuck with 
this subject. I think you have presented what I hope Will become a 
package for this committee to report out because I think that the 
concerns that you address and that others will address later this 
morning must be addressed and that is there appears to be a basic 
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mismatch between the educational institutions in this country and 
the availability and the utilization of this technology for Marninjjf 
purposes. After watching all of the commotion laurt" year, it dooB 
appear that computers are aonu>thing that you are simply going to 
lay on school district*) and they are going to use to their highest 
and Ijest use. . . 4 

We would, do veil, I think, to take a little additionftl time to fuid 
^ui how the school districts are prepared to use this, whether thev 
are prepared to use them, whether there will be safeguards for the 
investment that we are prepared to make. Also, I think, Albert, 
that your legislation to encourage, to the extent that we can. if it's 
feasible, the private sector in the educational field. 

Early on, when we had hearings out in California, it ap|)eared 
that some of the educational programs might have been there to 
dazzje Members of Congress more than they were to educate the 
students. I am concerned now a couple of years later that we might 
not have come as far as we could possibly come. Perhaps by at 
XeAat providing some prospect of a mai ket for people who want (o 
upgrade the software, we might be able to do that. 

I would just finish by saying that. Mr. Chairman, I would liope 
that we would also understand finally that the utilization of com- 
puters IS not going to be properly done absent the willingness of 
the mstructors m our school systeiiis to accept them and to use 
them. 1 thhik that whether we htWe the national center, whether 
we provide traininfj programs. ^ Senator Lautenberg does, wo 
must address that issue becaus^ we talk about computers being 
user compatible or friendly. If they are not friendly or compatible 
to the instructors in the classroom, they will sit idle as later wit- 
nesses wi 1 show us. that they a^ used very few hours of the school 
week or the school day. 

So. I would hope that ;the committee would have the desire to in- 
corporate the best aspects of these three or four different pieces of 
legislation and really put forth a thoughtful proposal that can bf> ^ 
utilized and not simply our desire to look like we are participating 
in this technological revolution with respect to education. I know' 
. that we have some plans to mark up several pieces of this legisla- 
tion. I would hope that we would find a way in which we could in- 
corporate them into, finally, a package that addresses the educa- 
tional needs and desires for computer literacy. 
Thank you. 

Chairman Perkins. Mr. Bartlett. 

Mr. Bartleti. Thank you, Mr. Chairman. I appreciate the testi- 
mony and the bills. I have essentially one open-ended question for 
a I of the witnesses. As I read your bills, I contrast them, for exam- 
ple, with the bill that passed this House last year. H.R. 1810, which 
IS the Math and Science Improvement Act, which, in fact, provided 
more or Itfss block grants for math )and science around the country 
But then it permitted use of those funds, in part if they so choose^ 
for computers and their applications and fbr hardware and soft- 
ware acquisition, I would detect that the thread' that Seems to be 
running through your bills thata. different from what was in that 
bill would be that you would enCburage a nationally directed acqui- 
sition of computer hardware, as well as development of curricula 
and software development. Some of us on the committee— it was re- 
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fleeted in part in U.K. IHIO -would tend to assist school districttj 
with some extra funds, but would leave to the local sch(K)l districts 
discretion on how to apply and how to develop the curricula. Is 
that generally the difference? 

Senator Lautknbkro. If I iniKlH. Mr. Dartlett, that is not the 
intent of ouY bill. It is intended to encourage the development by 
the kK'al school districta^of the curriculum and the program neces- 
sary to use the technology f()r general teaching. We create a train- 
ing facility or a training program just to nmke sure that there are 
teachers, there are^instructors, available to handle the course work 
and we make the demand, again, of the school district for a plan or t 
a program Tor implementation. 

.So. our mission is to make sure that the kK^al school district is 
very involved, that they have— a critical element for us is to train 
I>eople to work with these tools and to make sure that they know 
what they are doing when they get into the classroom to work with 
the students. We prefer the local initiative wherever we_can get it, 
Mr. DoWNKv. I wouldn't change that at all other than to say that 
my le>gislation doesn't contemplate that Ihere is a national answer 
to a lot of dilTerent problems. So. I think that you will find that 
different school district*? obviously i\eed different things. With the 
national centers. I contemplate that they would be regional in 
nature so that they would be adapted to a region's needs and that 
school districts can draw on the expertise available there for their 
^ own purposes, that this would not be saying. **Yes. here is the ideal 
way to learn nuUh or science or to understand English." but that 
there are a variety of ways to do that and those variety of way^ 
would be available at a regional center near the locality. 

Mr, BAHTLt-riT. If there were ways to perhaps introduce some 
flexibility ii)to your bin, that would not be outside of your inten- 
tions? Let me give you an example. On the top of page three of j^r. 
Downey's bill, you describe the responsibilities of the centei\ and 
one of the responsibilities would be "to identify and develop cur- 
riculum mateiials for instructing students/* So. you contend that 
that would not be national curriculunu^but , regional curriculum, 
which is still not school district curriculum? 

Mr. DowNKv. Absolutely. ^ 
Mr. GoKK. If I could respond to your first general question. This 
legislation, H.R. 4(528, is not designed to have a national directed 
effort. It is designed to brtng to Dear the resources of small busi- , 
nesses, entrepreneurs, high tech startup companies and venture 
capitalists to bear on the solution for this problem. 



country with almost 100 different formats in the haraware they are 
using, all scrambling for a few good educational programs, venture 
capitalists are not interested in participating in that kind of 
market. They are just not doing it. They are going to other parts of 
the computer market. The talented software writers are not spend- 
ing their time and effort going after the educational market be- 
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place looks very chaotic to (horn ' 
iti>lfori!n?lfT"^""'^'r'^'\^""^ ^""'^ undoubtedly «ort 
J^fl. ^ t«chnoloRy in improving ('ducntion, f^ie ivtmris for our 

f« o » V ^ " '^'""^ ontroprenours and (he von(u vk cMpital 
.8(8 oward a more conccMUratod (ecus on educvUional soHwaro 

Ml-. BAinia.rrT. Thank you. Mr. Chairman 

Mr. Mii.LKR. Mr. Chairman, if [ miKh( 

Chairman PKUK>Na. (Jo ahead. Mr MilU-r 

Mr Mi..,E,r Ju.s^ in that vein, as we put forth under Senator 
L«u(enbergH bill a substantial amoun( of moiu'v for (he pu ch se 
of hardware what i. the internu.diary b<.tween (lu- scho<, list^.^^M 
that goes ou( o purchase hardwaiv (hat has a plan (o use (1 ( m d 

X''Zld h''7 -nipatible. ass i„ g 

hat \ye ould develop (.durational software as vou would like (o do 

don know il that's Mr. Downey's nadonal coMUers o ai ise 
(h.nk (here are already school dis(ric(s (hat have nuule pu rl ases 
ot hardware that now find out (ha( i( canno( be u(ili.cd Ihcr s a 

^Z:^::^.'"'''''''' " ""'-v -Mtl'in kinds 

,1.' wm'^" L'' "^^^'"''^^ '^^"V-. """i""-'^ schoolrooms, if 



am 



.vou Will, and many unsophistica(ed purchasers and I Kuess i 
just terribly concerned that we end up wi(h a lot of haixiwarAWe 

with a lot of (ape recorders and slide projec(ors -«ffw»,cd ^may^n 

!o'nowr;^;?ar '-'"'^ ^'^-"^^ - .hei.Av:^ro 
f^^^^i^:::::^:: ----- '-'hHi 

Y,m W^'' Mr. Miller, the observation is a proper one 

Z iZ .^^^^^^^ ' '^"^ to' reined 1 

lor juat a moment. The programs that you saw operating ou( tluMe 

Since r."*"'^ -«ybo were developed to da..,le the Con^ressi n 
•, .?H h *l c'»PO'«(e world, 1 am more dax- 

It's our intention that this not be $ir,() million wor(h of hardware 
tZ ' " "'^ specifically in our bill encou Z 

he planning process to take place by allowing some part of hose 
unds to be used specifically for planning, (o encourage^ d „ ■ i cts 
. to go ahead and call on C()nsul(an(s. We would like to see it do, e 
through the State departments of education. Thn( s where we (S 

Jv^'vZ^cu'^r^^A'^ ^'normous sum of money by 

fi kite. I'our years is a short period of lime and. again no( a (e r - 
biy large sum of money, (o see what happens when (he Ihoo d L- 



J COPY mmiE . 



tricls have an opportunity to work \vitl\ tl\e hanlwaro o( th(Mr 
choice. 

Now, there certainly l\a%to bo a recoininondation to way, "Listen. 
Don't take this piece of hardware that wa.s developed last week by 
three young people- and I won't say C'alifornia, but New Jeisey or 
aomoplace elue -and they amy not have the canitaKor the resouire 
to continue their business. wSome kind of guideline has to be therr 

But 1 think the gujdeline is K^inji to be essentially. ''What kiiul 
of programs, what kind of teaehir\g instrument is this goiifgti) be/' 
ana I believe that the process of review and on-line work tjiiit we 
will find out where we ought to be ap|)ortioning the money be 
tweon hardware, software and, again, teacher training. 
. Mr. Mn.i,KH. My concern is there is a lot of little school districts, 
as Ton\ poinU^ out in hTs tei^^timony. that will not have the exper- 
tiso- If you even rjt?ad the literature around the oersonal computer, 
a lot of things that are said to b(^ 1MB or Apple-compatible don't 
turn out to be compatible. They don't quite work that way. They 
need modifications. My concent is how do we g(*t the match be- 
tween^ the software that Congnvssmait Gorr has addressed himself 
to that I think is essentiarnnd the fundamental need of a school 
district to have the resources with which to purchase the liartlware 
so that, we don't have people who (Mid up with something that is 
not n\anageal^le or cannot be utili/.ed to its highest potential. 

There are horror stories in this industry about people who have 
made investments major corporations that have made invest 
ments in ii\formntion systems only to (\\\d out that it never met 
their needs and arc* pulling thcMn and putting in new ones. It s an 
evolving industry ai\d I nm afraid that we look at it sort of in the 
static approach that. "If you could just get yourself this hardware, 
this software and a student, you could work it out and have bett(M- 
educated product." 1 don't know if this technology allows for that. 

Mr. GoRK. If I could address that just briefiy. This chaos ai\d in- 
compatibility in the market is part of the reason why venture cap- 
italists, entrepreneurs, softwaie wi'iters are now staying away (Vom 
the educational market. lt\rt of the incompatibility problem on 
which your question is pit]^nised has to do with the design of the 
software. If you take the t(vv leading formats that are currently in 
use in schools today, you caii design a piece of software in a fashion 
that makes it relativt^ly eaVy to translate that software from its 
original format into the fol^mats compatible with the other four 
leading systems. 

Unforiunately, today it s commonplace when a gOod program is 
developed for the architecture of that program to be designed in a 
way that locks it into one specific format and makes it very diffi- 
cult to translate it into the others. To the extent that the criteria 
used by this board established in the software corporation would 
incluL ease of translation and con\patibility. you would stimulate 
a flow of high quality educational software that was not format- 
specific, but could be replicated into the different formats that are 
in use. 

So. in part, this provides an answer to that problem. One final 
comment on this. The subcommittee ought to have— in my view. I 
think its critical to have a clear view of exactly what the nature of 
the currently available software is. Some programs daz/.le- 
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tarfterS^"'^'**^" '"'^ ""'^ ' '''''■•^ Jundiuuen- 

Mr. (JouE. All right (Jo uhead. 

Mr MiLLKit. If wp passtHl a Federal law that naid, "Schools will 
be onl:|f ullovvod to buy an IBM Personal (Computer." would the 
market in «oftware develop itHelC because tlte potential to pluv on 
that record player, as you pointed out earlie.-. in niniply .so ^reat 
now that people are going to respond to that. My concern is that 
we^ have people buying $39 conM)uteis and ^H.iKU) computers - 

Mr, CoHK. Well, that's precisely what's happening in the busi- 
ness market today. It's all flowing toward IBM compatibility 

Mr. Mn,i,KR. I understand that. 

Mr. Gonu. Down the scale that is ttot happening. There is still a 
much greater diversity. 

,Mr. DowNKY. George, if I can try and deal with your question be- 
cause I thmk I have an answer for it. It is something that I have 
seen m school districts on Long Island. The threshold decision as 
what computer to buy for the school district should be answered by 
someone who has no axe to grind, no product to sell. That is the 
whole purpose of the national center or the regional centers be- 
cause you would be able to go there and make the threshold deci- 
»ion with impartial experts who would say look, "You have got a 
school district where your children are falling behind in reading, or 
you have these other problems, we suggest that this is the systen> 
and this IS the type of course that you might want to look at" as 
opposed to what the superintendent of the Houston schools told the 
educators. "U)ok. Have an expert." A lot of schOals are never going 
to be able to afford experts. Frankly they are n Jgoing to have the 
money to be able to make mistakes. That is /»e purpose of our 
bill-to make sure that school districts, in that^ense, are guided to 
tnc right tyfje ot equipment and to the rightf type of cOursework 

Chairman Perkins Congressman Wirth, we are delighted to wel- 
come you here this morning. We have had, I think, a very healthy 
discussion. I mentioned to Congressman Downey about the blencf- 
mg of h»8 bill and your bill together and to Senator Lautenberg 
that perhaps lus bill would serve some more needier sections of the 
country than your bill, but we are delighted to hear from you at 
this time. We want to take some actionTWhen we get these hear- 
ings completed on these bills. 

Mr. Gore has stated that he has no objection if his bill can be 

*K ♦ M ^"""^.^^ j"^* ^ previously understood, 

that Mr. Gore thought maybe his bill should be reported separate- 
ly. We wi I try to carry out your wishes along that line. Mr. Gore 
If you still think it should be reported separately and we will have 
to report two bills. 

Senator Lautenber%. Mr. Chairman^is it possible for me to be 
excused? We have a markup. 

Chairman Perkins. Yes, thank you very much. Senator Lauten- 
berg. We appreciate your coming here this morning. You have been 
very helpful to us. « f> 

Senator LAUTENBERr.. Thank you very much 
Chairman Peiwins. You^ake his .seat. Mr. Wirth. 
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STATKiWKNTOK HON. TIMOTHY K. WIIITH. A UKIMIKSKNTATI VK IN 
( ()N(;Ui:SS. FROM THK STATK OF ( OI.OIIADO 

Mr. WiUTU. Mr. Chairman, my apologies for not being here. Thr 
roason thtU wo are hear with thiy legiwhilion i*s a quoHtion of edu 
cated computer Hterale haves and computer hterate have-nots in 
this society. 1 just eanie from a session related to the Federal Vowv 
munications Commission's recent order in which we are going to 
have, if we are not careful, telephone haves and telephone have- 
nots and that's why 1 was late and delayed and my apologies, The 
issue is very much the same. You all have talked about that and 
we appreciate your continuing concern to make sure that all chil- 
dren in this coimtry have access to this futinxv The question that 
we face, obviously, is bow do w^do tliisV 

One issue is the hardware and 1 think Senator Lautenberg lias 
addressed that and how do we get hardware into poorer schools 
and how much is that going to cost? That is probably at\ issue of 
levels of money and not a question of process. 

The other two issues are more difficult, 1 think— teacher training 
and the quest ix)n of broad expertise. The teacher trainitig issue, I 
understand, has not been extensively discussed this morning As 
the chairman remembers, we went through a great deal of time in 
the iy()()*s in the United States focused on teaclier training and 
teacher retraining. That is one of the things that we know how to 
do and we know how to do it very effectively. 

Now. the bill that I have offered, combined with Congressn\an 
Downey's bill, provides that kind of a base in expertise and ap- 
proach — building on what we already do to retrain |eachers. Realis- 
^ tically, we are not going to go out and recruit a lot of uew comput- 
er, math, and science teachers in this country We are going to 
have to retrain what we have. Let's get on with that business. We 
ctui do it relatively inexpensively and with great effect. 

The third part of thf equation which you were talking about 
when 1 came in, the questions of the software and the compatibility 
issues, are always difficult. Mr. Dowiiey and I, I think, have come 
to an agreement on how to put th(i two approaches that we have 
talked about together providing basically a clearinghouse and in- 
formation. I 

A different approaclj^is that suggested by Congressman Gore, set- 
ting up a somewhat private corporation, as I understand it, to per- 
haps help direct the marketplace more aggressively than Mr, 
Downey and I would suggest ought to be done, but these are, I 
think, separable issues, as you were suggesting. 

I have a more complete statement, which I would hope would be 
included in full in the record, if I might, and I will stop here. 1 ap- 
preciate very much your having this hearh>g and your continuing 
concern, Mr. Chairman. 

To summarize, we have three basic issues: Have and have-nots — 
we want to make sure that there is not that kind of division; No. 2, 
retraining of teachers; No. 3, compatibility. I think all of those 
issues are addressed if we could knit these three pieces of legisla- 
tion together. 

[Prepared statement of Tin'^othy E. Wirth follows:] 
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Tillo III would «!ioourago tho (ievolopniont of model courmnvtiro. lis w(»ll uh call 
upon the National Institute of Kducntiou iNlK) imd the Nntiomil Simoiko Koundn 
tlon (,NSF) to provide gnmis or contracts to evalunto exibling hardware and hoU 
war© and to di»fK^minat© this informatioti to our nations Hehcwla Ah you know, Mr 
Chairtaan. there are sovocal bills p(!nding in tlie Hou8i> on the issue of information 
shoring and software devolopniont. Whilo all of Ihoso billn liavo tho eanie goal in 
mind, signiflailly difforoat moana have boon proposed to aeliiove Iht^e object ivoa 
After flUidying the issue. I concluded thdt NIK iti particuHy well-iiwitod to fulfill llie 
iaformfttion^hariiiK function. The histitute ciirnnitly has in place an extensive 
niechaniam through which it communicatoB to hcIiooIh across tlie counliy Hy plug 
ging into their existing network, inforniatipn on computer twlmology can b<* trans 
mitted to schools in a very effective nmnner without creating any new program or 
mechanism The NSF is welUuited to evaluation of existing hardware and soHware 

?iven its highly (lualified sUiff. as well as tlie experience they Inive in this area, 
lowover. thare were aspects of legislation intr(Kluced by mv <olle«gue. \lv\) 
Downey, whiqii improve on the provisions of U K :nr>0 In particular. Rep. Downey s 
It^islation. IfR. IIH4. outlined in more effective «.\nd specific detail the objectives of 
any effort to improve the sharing of infornu\tion. For these reasons. Mr Downey 
and I liave agreed to an approach which we would be happy to recomnunid to the 
Committee which we fool will combine the bi>8t of both bills We have workini with 
Chairman Perkins and his st^iff on this issue, and would bv haf)py to discuss this 
further with other ('ommittee members who may bt* interested I would like to 
thank Mr, Downey and his st^iff for their help in this efft)rt 

Finally, the bill would establish model adult training prograiifs in winch coniput 
ers. whwn not being used by students in the aflernmHis after sch<H)l is out. can be 
used to tench adulU and prepan* today's workers for an economy thai will soon be 
U|)on us. . , 

This legislation has bn)ad support, having hwn cos|K)nsored by KO menibc^rs oJ the 
House and endoi*sed by the National ^k^ucation Association, the National I^'A. the 
American Association of School Administratoi^s and the Rural Fducation Ashocui 

^'7n closing. 1 would like to again thank the subi'onimittee for their attention to 
this issue aiul for holding this heariiig. and I woiHd Ih» happy to entertain, questions 
any nn>mbor mny have. 

Chairman Perkins. Let me ask you, Tim. what's your best judg- 
ment about the type of bill that we can enact this year? 

Mr. WiRTH. On the one hand, if you were to take Mr. Downey s 
bill and mv bill and put it together, over a lO-year period of time 
we are talking about a not insignificant expenditure of monev. On 
the other, we are talking about a cost over the next 10 years that is 
one-seventh the cost of last pattern, a c^irrier battle group, m the 

water- 
Chairman Perkins. While you are on the cost factor, do you 
think we should enact a more or less modest bill to get it through 
the House Chamber? , 

Mr. WiRTH. Well, 1 would hope that we could go to the House 
lloor. Mr. Chairman, with the idea of what, in the ideal world, we 
ought to do and then point out that we live with reality. But I 
think it is our responsibility, and it is also my own belief, that you 
make the case that you thi^k is the right case to be made and you 
carry it as far as you possibly can. When we get to the House floor, 
I think the bill will inevitably get pared down, but it is our respon- 
sibility to say, ''This is what we believe is the right formulation. 
We do that going up Co the House floor and when we get onto the 
House floor, make the changes that I think you and I realistically 
understand have to be made. 
That's the toughest isstle. Beyond that, it seems to me, the com- 
• ponent of information, as Mr. Downey has been suggesting, the 
notion of teacher training and the notion of how you get the hard- 
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MOWS along that llru- righl „ow ' ""' 

the House n«or au7rv „ w, h.A^ f^'^^* 

ment. outmoded ^qu about .nadeqijate eouip- 

districts to carry ove, unds Ovprli r ^ *^ 

ment in the eniV years l^en H ^ ' r'"" "^"^ ^P^'nTl^eauip- 
later told us aW how linl^? witnesses came iA (umv 

words, we us th,ow K t''H"p,«ent was utili/.ed. In other 

These bills m-P I ^hrowmg money down ratholes. V 

m thL ap^a ^^'e jl, t'^^^^^^^^ have got to take ac^n 

ment. ^ejust want to take the best action, that s my judg- 

R.am m the latl'liUra'nd "wf^e -^^^^^^^^^^ Tr^onLt'^^ ^^''^r 

didn't know what to do vihfph "'"""^^ -^^f"^'"^. "^^^^^^I districts 
Downey and I address the comnntii1i r'''''r'^ Congressman 
good, what isn't Kood and hoTS '''*^ ''^^ question what's 

ing part of it ^1^'^! hTtpt use .t and the teacher train- 
from the 1%0's-how do vo^u ui ' ''^'"•^' '^«'"ed 

train teachers and develop'^cur cula aro3T-?Lr -^^^ 
as you point out more of n w« L 

of moving computeis Uo th^ii '"'"^'''^''A"" pP«'-«tion in terms 
have had'aToT^?experie1ftl^int^^^^^^ other hand, we 

country where verv vp, v JfrJ/^ communities in the 

havebeensetup ' "^"^"'^'^ computer, tjuutaiion courses 

for gradual on We hLw „ L computer I, teracy is a requirement 
try that can us^ ' ""^ "^o' around the coun- 

.9&'ln?hr&\fXC^^ ".-f j" 

cided that nobody could make » uJ-^,T l\ \ '^^'^'^ " month: J de- 

from it. , tau.ht«Kc"ol.'^;rs.'^.!^r^;S.^^ 
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conscious of the wuv that the present ConKross la constituted and 
the difficulty we will have on the lloor if we leave tn any loopholes. 
We have had all of that experience with siXMng a lot of money 
wasted in our lifetimes and that prt)blem concerns tT\e to a great 
degree and we want to Hcrutinize it and make sure that we get 
Homething that will float on the floor. That's what 1 nm interested 

in. Co ahead. A I . . .,. , i 

Mr. OoHK Mr. Chairman, yes. I wanted to clarify one pomt, In 
my earlier responbe to your question about the posHibdity of merg- 
ing n.R KV^H with the other bills being considered by the subconv 
mittee. 1 expressed the preference to keep it separate but I ex- 
pressed some deference to your judgment and advice: ! erhaps I 
could take the opportunity to pursue that advice after tins forum is 
completed later today, but my oreference is to keep it sepai nte. 
Chairman Pkkkins. Cio ahead, Mr. Downey 

Mr. DowNKY. 1 have nothing to add to the- eloqiMMice of my col- 
leagues' previous statements. fiVIr. ('hairman 
Mr. Mu.i.KU. Mr. Chairman.' 
Chairman Pkkkins Go ahead, Mr. Miller. 

Mr Mn.i.KU. Tim, if I could ask you. does your legislation require 
any local match? Senator Lautenberg'a bill does- it s « 75 ^f) propo- 
sition. My understanding is you don't 

Mr. WiuTM. 1 don't believe we do. . . ".u 

Mr. Mn.i.EU. One of the things that we have tried to do in this 
committee in this general area is to try to encourage the participa- 
tioi*! at the local level, in some instances of local industries, and 
other organizations, to provide a public/private match because, in 
some cases— I know in a number of districts in California— some of 
the computers, in fact, have been provided by industriesas part of 
a training program and we want to recojjnize that. irrTh»..,a>«trict 
can go out and get that kind of participation by the ifrivate sector, 
we would be willing to recognize that and also the issue of whether 
or not there ought to be some burden on the local districts in terms ^ 
of participation in this effort. ' . . • . 

Mr. WiHTH. In the ideal world ,1 think the gentleman is absolute- 
ly correct. However, as you know, one of the problems of poverty is 
that people are poor and they don't have money, however. One of 
the problems that we have got in some school districts is a vicious 
cycle where there aren't businesses in those school districts that 
can help fund it, and there aren't local matching moneys that can 
help a very poor district to provide its own equipment. The capac- 
ity for that (natch isn't there versus other districts where there is a 
great dearof money. , ^ j 

Mr. Miller. Well, we have boilerplate language for those dis- 
tricts in this committee. [Laughter.] 
* Mr WiRTH. That's exactly the kind of;j)roblem that I am con- 
cerned about, that if you. don't^art^h the assumption that 
there are a great number of districts in the country that siniply 
can't afford to do it, those kids are going to get behind the eight 
ball before they even start. If you don t start from that assumption, 
they may well get left out and that's why we do it that way. . 

Mr. Miller. 1 understand that, but by the same token, there is a 
recognized disparity in terms of districts that have these resources 
and don't and, historically, when we have gotten involved in educa- 
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turn. Its to try to provide some tilt toward the have-nota ho that 

the same opportunity is avuilable. I thiiiF that's our concern -to 

• hl^n 5' "Tl- resources. Those who can afford to 

nSif nf.t'hlV"^''"^ n ' ^^'''^ historically the 

I ole ol the Federal Oovernment. « 

Mr. Wmm I couldn't agree with yo5 more. Ix^t's just make sure 
that wQ.l)u,ld some of that tilt in so that those districts that can't 
anord It get help, and thoee districts that can. are the ones that are 
encouraged to participateA 

Chairman Perkins: We \ave had some .Hepubhoans here too 
his inormng, but we don't H^ve any at the present time. Mr Bart- 
lett was here and took part in our intcurogation 

n«?!'"i Y.;"'"' ^'i.T.'' J^«P"blican school districts partici- 

pate m this as well. Mr. Chairman, I'm sure. [Laughter ) 

Chairman Fkhkins. Let me thank all of you distinguished gentle- 
men this morning. You have been very helpful to uh and we inttjnd 
to tafle some action in this area. 

Mr. WiRTH. Thank you very much. Mr. Chairman 

Chmntian Pkkkins. AM right. We have got some other witnesses 
here today on the same subject, a panel. We have got Mr Marc 
Fucker Director of Project on Information Technology and Educa- 
hT«:,^"k^";^,v"" .t^';>8.^udy Anderson, teacher LstX^onsoU- 
fndl^^'^n"' MN. accon^panied by Robert Pope; 

and Ms. Dorothy K. Deringer, vice president for Atari Learning 
Systems, Sunnyvale. CA. *^ 

All right Our first witness is Mr. Tucker. Co right ahead 
I Prepared statement of Marc Tucker follows:] 

PRtcrAHK., Statemknt of Makc- S. Tuck^. DiKKcnxm. Puojkct- „n In^.hmat.on 

Thuiik you Mr Chairman. I um Marc S. „f tho Projocl on Infer 

mution rechnoloKy and EducMion The Project is fuSa?*i^i^ 
.0., of Now York, n private foundation. For the Inst two^WflnKiS^ 
inj the UM> of computers in our nation o schools and workiuK with local stnte and 
;^«'h '"J""^^ that coniputori^are u«,d t ,' the g," t 

est possible advantage fCr our student*. I very much approcialt- the oopor nTtv to 
w?" T"^^ the bill^ being considered by this commUtJe, ''P'^'^^""'*^' ^» 
dilSro, CO Ti^^'l^nr^*^' y''"/ "'^"^ computers in our schcKjIs will make a big 
coS er, .h!„M very different conceptions of ho* 

n34 a,?d M?ari« ""^ for education. Much of the language contained in UR 
Hl«\i .1, "T'"*'* ^''"^ computers should be used as teaching machines and 

^■""'^ of creating high quality software and trairhg "achers 
tenZl of lilZ::^*?' Judgment, a profound mmu,.den,ta,,drnrof theT. 

(WrLf y^^^'^ i ™ ^^ imprpve education. Software is not the problem but 

n „ I 111 liil .•i'^'rr?'^^'"^' ^" od^oation of otir students. / 
ofVh» v. • " of promise. l)ecnuso it recognizes th< potential 

of the conVatei; as a powerful tool in tfie hands of students and therefore den es 
the problem mrfmly m terms of ftudenl access- to computing ca,,ac tTwhether or 
not computers l.ve up to their bJ!Ufg.|n tho schools is morS ?han a.wtE else a 

V^e «r iS ."T^ r-VP^'r '^'^ '"'^'^ ^^"^ they choos^to use them 

wiO^mf. i;.rV "f"^'"; '"^"^'"^ computers like books. As if tf\ey could not be used 
withoui leorhmg their language, ns if they were teiOs to be vjowetl or road But 
computers are much more iTke pencils than books They are tools . S as p^Ss are 
tools, but ar more powerful extensions of the mind"^ What we are doC in ?h« 
schools IS hke givM,g courses in pencil-the history of |>encll. structure of i^ncil 
Zul ""P"f"'r« of pencil, ethics of pencil We know iU pi^tSv^rrtJs^Z io 
-'re that our students have pencils. We do not g.ve t/u-m pencils S twenTJ 
n week Computers are vastly more powerful and versatile tools than |>cn 
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cils, and. as tho future unfolds, people wliu are not versed in the use of computer 
will be far more disadvantaged than those unversed in the use of piMicils 

Before exploring the imphcations of usin^ computer^ as tools in the claasroom, 
however, it might be useful to share some information about the current sWu» of 
computing in our schools. First the numbers. At the beginning of the current school j 
^year there were about c{2r);000 computers and terminals being used in the 8chw)lR^ 

for instructional purposes, up from a little over r)0,000 two yeai-s earlier. More high 
, schools have computers than junior highs, more junior highs than elemwtary 
schools. Only 14% of our school districts are without computoi^s; (>8% of our schools 
have at least one. Last year, among high schools, twice as many of those servin^^tli^e 
well to do had computers than those sei-ving low income children; since then, the 
gap has narrowed, but there is a long wa\' to go to make up the difference. 

But fcfrowth rates can be misleading. Our schools are not stuffed with computers. 
0\\ average, our high schools have 11 computers each, junior highs 7 and elementa- 
ry schools ;^.5. :\2^)fiO{) machines do not go far when there are 45.000,000 school chil- 
dren in this country. But even these numbei*8 are misleading, because not all of the 
available machines are in use, and those that are are not in use throughout the 
school day. 

A study by Henry Jay Becker of Johns Hopkins University tells the story. In the 
t^* typical elementary school, the computers are in use only ll+ours a w*eek, at the 
secondary level only l:t hours a week. In one-quarter of our elementary schools jnd 
one-fiflh of our secondary schools, the equipment is used only an hour a day. Not all 
students who" use computei-s get to use them every week, but, in our average com- 
puter-using elementary school, those students who get to use computers in any 
given week get to use them for>les8 than thirty minutes. In our high schools, fewer 
students in the school usually get to use computers at all, but those students got a 
little more time on the machines. 

Even more important is the questiop of lu)w these computers are used. S0% of 
students' time on computers is' devoted to two uses. 57% for computei literacy, 
which mostly means learning computer progmmming, and 23% for computer-assist- 
ed-instructipn, which mostly means drill and practice, much v>f it in arithmetic. 

In niy oninion, these applications are generally a waste of time. Only a handful of 
people malce their living writing computer code in this country. While there is ciir- 
rently a shortage of professional programmers, most experts believe that, by the 
time most of our current students leave school, we will need many fewer program- 
itiers than we now haviv It makes no sense to train millions of students to program 
iC we are doing it because we think they will have to program computers in order to 
use them "The vast itu\jority of people who use computers in the workforce, includ- 
ing many who use them in very sopnisticated ways, nevei write computer programs, 
but instead use packaged programs written by others. Though it is doubtless, useful 
to know how to piogram in order to modify packaged programs wUem necessary, it 
is very much more im|>ortant in the woi kplace to Know how to use packaged pro- 
grams. \ 

The teaching of programming in the schools is u relatively recent phenomenon. 
But computers have been used tfo deliver instruction for manv years. In the last fevi^ 
years, deliverV has shifted mainly to microcomputers. For the most part, however, 
what the student sees on the screen is the o^l paper and pencil workbook, with the 
computer turning the pages. Though students who get their drill and practice on 
the computer do better than students in conventionalclassrooms, another methods- 
older students tutoring younger students— is bpth a more effective and less GX|>en^ 
sive 
* used 

because using them is trendy. 

Not all computer-assisted-instruction is drill and practice in arithmetic^, spelling 
and naming state capitals. There are programs available to teach physics, chemis- 
try, economics, more advanced topics in mathematics and a wide range of g^^e r 
topics. Educators complain about the quality of these progra^ms ffnd ha\^e 
government support to develop betters ones. SoSk 

But there is no reason to believe that the current generation of computers ^^fflj 
ever be very good at delivering instruction, like a computerized text. Lack of funds 
for software development is not the problem. Computers are good trainers but poor 
educators. Using them to deliver serious instruction is to litisunderstand what a 
"^^computer is and how it can best be used. 

Now. it turns ouf that if you think of the computer as a tool m the hands of the 
student, rather than as a device for delivering instruction, then computers cain be 
very powerful aids to the learning process. In this context, we can see that we al- 
ready have most of the software we need. 
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T Students iiiionng younger siuaonis — is uyin u muie t-nt-tuvi,- luiu icaa uaituu- 
way to improve the bnsic skills of low-ncliieving students. Computers are being 
] (or this iimction not becnuse they do the job better than anything else, but 
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rnkc writing for example. Moet studonUi. fhjm kugiejamteri through high school, 
roroljrrfe ttiikod to write moni than a paragraph. TOey almost novor are askod tc, 

k ^i^wiTV^ *'V'' "^^^^ wonder^ not that niaiiv students wriU» 

badly, but that they learn to write at all ^ ' W 

Second graders can learn keyboard skills, the operation of disk d.ivcs and trrint- 
e« and tho command structure of reasonably powerful word prtKt.saing programs m 
a few hours. Once they have done that, as Judy Anderson will toll you. thev,cnn go 
on to use computers equipped with word processors to write and edit, all thro«feh 
the grades. If they have accosss to electronic dictionaries, thos'ailruses and gram- 
mers. they cdn i^ft only learn how to write well, but their spellin^^will quickly im 
prove and their vdfcabulary will grow. Schools equipped with word prcKossing soft- 
ware for their computers can stop teaching spelling «nd vwabulary with flnwh 
cards, and the rules of gramnier from tho text. Teachers can instead concentrate on 
coaching students in the are of writing, instead of on tho mechanics, because the 
computer will bo providing constant feedback and support with the mechanics Slu- 
dQnts in such classrooms will be.far bettor writei-a than those without access to com- 
paters equipped Hfith word processing software, because they will be j.blo to write 
and odit^^ar moiAj and with faf loss effort than they do now 

Or uUie data. Intjroasingly we live in a world in which the'sophisticate{l use of 
data IS critically important, whether it is used by the owner of the local tire shop to 
mateh his inven^ry^with the customers car or the factory foreman for sUUist^ical 
quality control. Whether <«• not you know what data is relevont to the problem you 
face, where to get it. how toTonnat it, and how to analyze it will s|>ell success or 
laiUire lor the local construction cbntractor ns well as the farmer. 
• With curreiUly available data base management software, spread sheet software 
and simulations in their computoi-s, future home builders could learn how to ana- 
Im- stress ui load bearing structures, future farmers could le^un how t<f calculate 
mixtures for individual cmys. and everyone could develop a 
better intuitive feel for the way Newton's laws of motion work \ . 
' A X^^'T^^^ number of schools are using computers in the manner I have just 
described The principal reason more are not "doing so is that there are so a-w com- 
puters. Using computers in the way 1 have just^ecribod means using them in virtu- 
!n«„l^*""^ '*'"rr ^ "l <^"rriculum. from the fii-st grade through the twelfth. And it 
means usmg them a lot. Students writing wiirimprove dramatically if they use 
word processors, but not if they get access to word processors for ooly twenty niin, 
utes n week. If, wo want to use comput«{i:s to improve students performance in writ- 
I.'WJ'"'"''^' mathemAtics-in virtuallj? every course in the curriculum-then we 
studoim ^ computers, something on the order of one computor for every four 

Secondly we must 'be prepared to work very hard at changing the curriculum 
Usinfe word processing software as 1 have suggested implies a wholesale revision of 
ri^J°iJi*'L I'l!*^ " ^"g*"^ ""^ " ^^''y different role for the tcwcher in the class- 
^^jr f "^'"K software in the social studies 

class or simulations in science. 

„.Zt.u"*^^ wo will have-to develop some software, particularly gp^ computer based 
^^LomJ^ ^ » T'" <^»>«"«"K<> i« to P'ovide enough machines for 

.^^It.h f«Tf ^'V^'y the software we have, and then to reshape the curriculum 
to matcb and to tram teachers make the most of that curriculum. HR 3750 would 

n Km .h„?'^h iV^ ^.i^^'T'^'i^^^ K*"*'" """J ' ^^--y f'oP^"' that you will report 
a bill that is bmlt.on the foundation it provides. Thank yo\i. 

STATEIvrtiNT OF MARC TUCKER. DIRECTOR, PROJECT ON 
INFORMATION TECHNOLOGY AND EDUCATION. WASHINGTON. DC 
Mr. Tucker Thank you, Mr. Chairman. I am Marc Tucket , Di- 
rector of the Project on Information, Technology and Edxication. 
Ih^ project is funded by the Carnegie Corp. of New York, a private 
foundation. For the last 2 years I have been examining the use of 
computers m our Nation's schools and working with Tocal/State, 
and Federal policy makers to help>tj)em make sure that computers 
are used to the greatest possible advantage for our students 

J""^*^ appreciate the opportunity to present my views on 
the bills being considered by this committee. 



epIcBEST copy AVAILABLE ■ 70' 



* \ - 



6 



1 



()(> 

What the Congress xloes this year about computers in our schools 
will, in my judgment, make a very big diff^ence The bills you are 
now considering represent very different— I don't believe comple- 
mentary. 1 believe very different— conceptions of how^ computers 
should be used for *^dtication. Much of the language in H,R 1184 
and H.R. 4(>2K assumes that computers should be used as teaching 
machines and defines the problem in terms of creating high quality 
software and training teachere to use it. I b^^lieve. incidentally, that 
those are precisely the views that plagued earlier typjes of teaching 
machines and if we treat these machines as teaching machines, 
thev will all wind up in the closet. 

That view of what computers are represents, in my judgment, a 
profound misundersUindin^ of the potential of computers to im- 
prove, education. Software, m my opinion, is not the nromem. But if 
Congress proceeds as If it is. it would make it virtually certain that 
computers will contribute little, if anything, to the education of our 
students. \ 1} 

One bill. Mr. Wirth s bill,\H.R. 8750, has>in my view, a good deal 
of promise becalise it reoognrJjHs U^hm^^ of the computer as a 
I>owerful tool in the hands of ffljg^L^^ and, therefore, defines 
the problem mainly in terms of gjjQ^nt access to computing capac- 
ity, whether or not computers ]#Cjl(p tP their billing m the schools 
is more than anything else a functioThKiiTbow many computers the 
sch^ools have^nd^ even more imp<^'tant7 how they choose to use 
them, . 

We jtire in the schools* treating? computers like books, as if they 
could not, be used without learnmg their language, as if they were 
texts to bt^ viewed or to be read. But computei*s are much more like 
pencils than they are, like books and they are. inciderHaHy, in my 
view, not at all like phonograph players, the analogyused earlier 
this morning. They are much more like pencils. Tltey are tools just 
as pencils are tools, but far more powerful . They are extensions of 
the mind. What we are doihg in the schools is like giving courses in 
1 pencil, or if you like, courses in record player — the history of 
pencil, the structure of pencil, the social unplications of ^pencil, 
ethics of pencil. We know that p^icils are tools so we n^ake sure 
that are students .have pencils. We do not give them pencils for 
only 20 minutes a week. 

Computers are vastly more powerful and versatile tools than 
pencils and. as the future unfolcls. people who are not versed in the 
use of computers are going to be very much more disadvantaged 
than those unversed in the use of pencils. 

Before expldring the implications of using computers as tools ip 
the classroom though, it might be useful to share sopne information 
about the current state of computing in our schools. 

First the numbers. At the beginning of the current school year, 
there were about 325.000 computers and terminals beings used in 
the schools for instructional purposes, which was up from just a 
little over 50.000 2 years earlier. More high schools have computers 
than junior highs and more junior hi^hs than elementary schools. 
Only 14 percent of our school districts are without computers. 
SiKty-eight percent of our schools have at least one. 

Last year» among high schools, twice as many of those serving 
the well-to-do' had cctmputers than those serving low-income chil- 
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dren. Since then the tfap has narrowed, but there is o long way to 
go to make up the difference. 

Ail of that sounds terrific. The growth rate is juat going right 
straight up through the coiling. But growth rates can be mislead- 
ing. Our schools are not stuffed with computore. On the average, 
our high schools have 11 computers each; junior highs, 7 eltMnenta- 
Ky schools, 8V^. 825,000 machines don't go far when there are 45 
million school childi-en. But even these numbers are mkleading be- 
cause not all of the available machines are in use. iWades of the 
past, by the way, some are already in closets and th*e that are in 
use are not in use throughout the school day. In fact, far from it. 

A study by Henry Jay Becker of Johns Hopkins University tells 
the story. In the typical elementary school, the computers are only 
m use 11 hours a weak. At the secondary school, only If) hours a 
week. In one quarter or our elementary schools, in one-fifth of our 
Secondary schools, the equipment is used on an hour a day. 

Not all students who use computers get to use them every week. 
In our average computer-using elementary school those students 
who do get to use computers ih any given week get to use them for 
less than 80 minutes, fiv our high schools, fewer students in the 
school usually get to use computers at all, but those students get a 
little more time on the machines. 

Even more important— much more important— is the question of 
how these computers are used. 80 percent of student's timf on com- 
puters is devoted to t^ uses— 57 percent for computer literacy, 
which mostly means learning computer programming and; 2'3 per- 
cent for coiTiputer-assisted instruction, which mostly means drill 
and practice, much of it in arithmetic. 

In my opinion, these applications are generally a wx»ste of time. 
Only a handfuU)f people make fheir living writing com|iuter code 
m this country. While there is currently a shortage of professional 
programmers, most experts believe that by the time most of our 
current students leave SQhool, we are going to need many fewer 
programmers than we. now have. It makes no sense to train mil- 
lions qf students to program if we are doing it becau^fe we think 
that they will have to program computers in order to use them, 
rhe vast mi^jority of people who use computers in the work force, ^ 
mcluding majiy who use them in very sophisticated ways, never 
write computer programs. But instead they use packaged programs 
written by others. 

Though it is doubtless useful to know how to program in order to' 
modify packaged programs when necessary, it is very much more 
important in the workplace to know how to use packaged pro- 
grams. 

Now the teaching of programming in the schools is a relatively 
regent phenomenon, but computers have been used to deliver in- 
struction for many years. In the last f^fW years, "delivery has shifted 
mainly to microcomputers. F^or the most part, however, what the 
student sees on the screen is the old paper and pencil workbook 
with the computer turning the pages of the book, as one of the ear- 
lier witnesses noted. Those students who get their drill and prac- 
tice on the computer do better than students in conventional class- ' 
rooms. Another method, older teachers teaching younger students 
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is both more effective and lews expensive as a ineafts of improving 
the basic skills of low achieving students. 

Computers are being used for this function, in my view, not be- 
cause they do tlie job better thfin anything else They don't But 
rather because using them is trendy. It's a way to respond to the 
ways of the public that schools use computers. 

Not all computerassisted instruction is drill and practice in 
arithmetic and spelling and niviiing of State capitals. There are 
programs avaihible to teach physics, chemistry, economics, ipore 
adyanced topics in mathematics and a wide range of other topics. 
Educators complain about the quality of these programs and they 
have sought Government 8Uj><k()rt to develop better ones. You saw 
the results this morning. 

But in my opinion, there is no reason to believe that the current 
generation of computers will ever be very good at delivering in- 
struction. They are not the next after instructional television. They 
-^are not another version of IG-millimeter film projectors. That^s not 
it at all. ^Notwithstanding the testimony of Congressman Gore, 1 
am here to tell you that tnere is no shortage of venture capital for 
software development. None. 

I was just a few months ago in New York City talking to one of 
the biggest publishers in the land and was told that they alone 
were prepared to put up more than $100 million for software devel- ; 
opment just like that, but they don't see a market for it. There is / 
nothing in that proposal that will produce a market for it. ThatV 
the problem. Two years ago the market for software was $27 mil- 
lion. This last yt»ar the total market for software was a little over 
$40 million, ^s one friend of mine said, 'That ratio— — 

('hairman Pkukins. Let rae a§k you at this point, which bills do 
you prefer? 

Mr, Tucker. I prefer Mr. Wirth s bill and 1 am about to explain 
why — by a lot. 

Computers are good trainers but poor edi^cators. Using them to 
deliver serious instruction is to misunderstand what a computer is 
and how it can best be used. It turns out that if you think of the 
computer' as a tool in the hands of the student rather than as a 
device for delivering instruction, then computers can be powerful 
aids to the learning process. We have most of the software we al- 
ready need and that's why I prefer Mr. Wirth s bilK 

Take writing. Most students from kindergarten through high 
school are rarely asked to write more than a paragraph. They 
almost never are asked to edit and rewrite what they wrote. The 
wonder is not that many students write badly, but that they learn 
to write at all. Second graders can learn keyboard skills, the oper- 
ation of disk drives and printers and the comniand structure of rea- 
sonably powerful word processing programs in a few hours. Once 
they have done that, as Judy Anderson, will tell you in a moment, 
they can go on to use computers equipped with word processors to 
write and edit all 4:he way through the grades. 

If they have access to electronic dictionaries, thesauruses and 
grammars; they cannot only learn how to write well, but their 
^spelling will quickly improve and their vocabulary would grow. If 
we had word processors on computers and we had lots of them in 
the schools, teachers could stop teaching writing with fl^hcards. 
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They could stop teaching spelling Usta and vocabulary lists and 
givmff grammar drill What is really interesting to me is that when 
you do that in the elementary school proRram. you are not teach- 
mg writing. Most of our elementary school teachers don't teach 
writing What teaching writing really apiounts to. what it ought to 
amount to is teach mg kids how to express complex thoughts in an 
; I'll? " ^' ^'^'"^^"'"K ^^'ay ^ivin^ kids spelfing lists and vocab- 
ulary l.st^ and grammar drills doesn\ do that. With word process- 
mg equipment m our classrooms, teachers could teach writting 

Ur Uike data. Increasingly we live in a world in which the sophis- 
ticated use of data .s critically important, whether it is used bv the 
owner ol the local tire shop to match his inventory %vith the cus- 
tomers car or the factory foreman foi statistical quality control. 
Whether or not you know what data is relevant to the problem you 
face where to get it. how to format it and how to analyze it will 
spell success or failure for the local construction contractor as well 
as the farmer. 

With currently available data-based management software 
spread sheet software and simulations in their computers, future 
homt>bu.lders could learn how to analyze stress in load-bearing 
..structut-es; future farmers could learn how to calculate the most ef- 
ficient feed mixtures for individual cows, which, some me doing 
now m a little town in western Minnesota. And everyone could de 
velop a better jntuitive feel for the way Newton's Laws of Motion 
work. 

■ n»^«" T'ri ?^ computers in the 

manner that 1 have just described and the principal reason that 
more are not doing so is that there are so few computers. That's 
the bottomhne. Using computers in the way I have just described 
means using them in virtually every course in the curriculum, not 
just in computer literacy, from the first grade through the I2th 

mnfil^nnvTK T""^ ^^A? ^ '"^ Students' writing will improve dra- 
matica ly. I believe, if they use word processors but not if they eet 
access to word processors for only 20 minutes a week 

II we want to- use computers to improve students' performance in 
writing science and mathematics, in virtually every course in the 
curriculum, then we have to have lots ofWcomputers-something I 
believe ultimately on the order of one computer for every hour stu- 
dents, becond. we must be prepared to work very hard at changing 
the curriculum. Here. I think Mr. Miller is absolutely right. 5ust 
casting computers on the landscape, they will all windup in closets 
unless we pay attention to the curriculum. 

If we, just for exanu;>le. use word processing software, as I sug- 
K^?' 'fpu"P'*^!. ^ wfiolesale revision of the way teachers teacli 
writing The word processing software is available. If they continue 
to do the grammar drills and hand out the spelling words and do 
the grammar the way they currently are, there is no advantage at 
£ '^'"^7*'"'^ processing software on computers availability to " 

kids We need to totally re-evaluate the writing curriculum to take 
the best advantage of the equipment. 

Much the same can be said for using dat^-based software in the 
social studies class or simulations in science and all of that is why I 
think that the teacher training provisions in Mr. Wirth's bill make 
a lot of sense. 
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Though we will have to develop some software, particularly pood 
computer-based models and simulations, the main challenge is to 
provide enough machines for schools to use effectively the software 
we already have and then to reshape the curriculum to match that 
and to retrain teachers to make the most of that curriculun\. 

H.R 3750 would move-^s substantially toward these gm\& and 1 
am ^i^k hopeful that you will report a* bill that is built on the 
, foundl|pn it provides. Thank you very much. 

Chairman Pekkins. Thank you very much, Mr. Tucker. 

Mr. MiixER. Mr. Chairman, if I might. Unfortunately 1 am going 
to have to leave here at 10:30. 

Chairman Perkins. Go riffht ahead. 

Mr. MuxKR. One of the tnings thjti concerns me, if I understand 
what you are saying correctly, i*that there is an insufficient 
numbeV of computers in our schools^ and coupled with that, an in- 
sufficient understanding of how to *best utilize computers, that 
those two things are tied together. 

Mr. Tucker. Right. 

Mr. Miller. I guess, historically, we would say; 

Well, districts ut-e free to out and buy wl!ntover thov want uiul they will mnko 
o decision, whether it's by informed mOmbers of the school Iward or uninformed, 
ond a decision will he made and they will U^ll the parentis, "We have done you a 
favor. We have purchased computers for the schoul." 

One of my concerns is that we could end up with just a whole 
host of problems in this if we are interested in the nationalization, 
if you will, of access to computers by students and teachers. Why 
don't we just have a national competition for a computer that 
meets certain educational specifications and see what the best price 
is that we ^■Hjl^nd get on with the purchase of the hardware 
and get on iK^^f training instead of letting each and every juris- 
' diction determVajjB don't know that much about computers, but as 
' I read most of tire literature, there is sort of a certain basic set of 
features that are necessary to drive most of the software that 
would be of concern here, but what we are going to do is we are 
going to throw this out into the so-called "free enterprise system'*, 
and, in fact, you won't allow for the broadest dissemination even 
within a school district, possibly even within a State, of educational 
materials. Isn't there sort of a GI issue that we could come up 
•> with? - 

Mr. Tucker. There is, of course. What you are suggesting is ex- 
actly what the British did. The BBC computer 

Mr. Miller. That's what I understood. 

Mr. Tucker. The BBC computer is the Acorn computer and it is 
a nice machine. There is no doubt about it. But the degree to which 
you think that the compatibility issue Is the problem— and some 
people think it's a critical problem— is mostly a function of what 
you think the computer is for. 

Why is that? The reason is this. Eighty percent of what I think 
could be done with the computer in every class in the school, in 
, every course, at every grade level, could probably be done with four 
^ software packages, what the people in the software industry call 
''productivity packaces," whicn are already available. The funny 
thing about that is that they are available for almost all of the ma- 
chinfes that the schools are now buying except for the ones that you 
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can practically put in your pocket— the under $;10() or under $200 
ones. 

Mr. MiixEU. My concern at this stage i8 not really 

Mr. TuCKKU. U is an absolutely mal concern if you think of the 
machine the way you think of a m<!Hon projector or a phonograph. 
That is. it's got the instruction on it ana you load it onto the ma- 
chine and it delivers instruction to students. But 1 think that is a 
dumb way to use computers. There is no evidence that they are ef- 
fective teachers. I think it is impossible> physically, for the current 
machines to become effective deliverers of instruction, but thev are 
phenomenal machines when you load with a small number of pro- 
ductivitv packages and use them in the way that I just descriWd 
and Judy Anderson wid my friend right here— [indicating. RobiMt 
Pope, Ms. Anderson a sTirdent]— will tell you about. Incredibly effec- 
tive. 

If you use them that way. with data-based programs, then the 
compatibility issue becomes much less import^int. But you are still 
on the ritfht point. That is, the whole— what everything depends 
upon is what it is in the heads of the people in the schools. That is 
not only what the rSbst appropriate use is. but having access to 
some information ana experience of others about what kind of ma- 
chine do Lwant to use \ 

Mr. MiLMcu. One of my concerns is that we have a limited 
amount of monqy to spend, whether it's $800 million in Mr. Wirth s 
bill or $150 million a year in Senator Lautenberg's bill. Computers, 
to'some extent, remind me of stereo equipment. People seem to 
have a great tendency to overbuv. They buy speakers that you 
c<>uld take the plaster off the walls with, but* nobody ^^uld listen 
to it. but nevertheless you engage in that. As I look at comput- 
er market, there's the same tendency, I would assume, to overbuy 
but rfll we need to do is meet the criteria that you have established 
for these elementary programs.^ 

How do we make sure that the dollar goes as far as it possibly 
can and still provide the quality and the ability that you are talk- 
ing about? 

Mr. Tucker. One of the things, I think, in terms of the legisla- 
tion that you have in front of you that is very important is how a, 
computer is defined. There are definitions of computer and of com- 
puter software in the bills that you have in front of you and some 
of them alarm me a lot because they talk, for example, about being 
able to run three languages, which suggests to teachei-s and school 
administrators that th^ principle purpose of having a computer is 
to be able to progfkm it. which I think is wrong. 

Consider another image which you could have which is that the 
computers have to come with a standard set of productivity soft- 
ware. That is» an integrated word processor, data-based manager, 
spread s^eet and so on. That would convey an entirely different 
image to school people of what computers are all about. 

The BBC people, by the way,|y|ought about these Issues. One of 
the interesting things that the/Hl was say that the Acorn had to 
haye a communications port iJhilt into it, a port which would 
permit the machine to be ust^ in a local area network with other 
machines. 



o 7g 
^ BEST COPY AVAILABLE 



12 

So. 1 think withoul goinj^ the .whole route -thai is. without 
^ sayinK. ''We want somethinK to come forward and bid on the only 
machine vvhieh can now be sold to schools/* which is. in -effect, 
what the British did. You can attack sotue of these prohlonis in the 
way you define the computer atid approidj^le software in the bills 
th#t you write 1 think that aspect of tlTtW bills needs a good deal 
of attention in tho contt^xt of precis^ vvlmt you are thlkiuK about. 

You can do vn tually all of what nottck TO be done there and still 
provide a lot of interplay in thtv nyJM^oT, in my opinion, for the 
luanufacturers and the entrepiene*^. I get very scared about 
standaniiziaK things in the fields of computing and telecomnumica- 
t ions because they arc amoving so fast. I think standardizinii things 
at this point riKistly puts you in the position of nuikmg sure that 
the schools are going to g(*t out-of-date e(|uipment. So I would avoid 
that and look more to iht^ dc^finilions in these bills, howt^'er you 
construct thi^m. • 

Mr MiM.KU. Thank you. 

Clunrnian Pkukins. All right Let's Vo ahead, Judy Anderson. 

STATKMKNT Ol M DV ANDKKSON. Ti;/r( IllJt. KAST ( ONSOLinAT- 
KI) S( HOOL DISTKU T. ST. I>AI I. MN. A( ( ()>II>ANIK1) HY 
KOHKKT l>()l>K. STI'DIINT. 11 VSI ( ONSOIJDATKI) IsLKlVlllNTARY 

Ms >NhKHS()N. Thnuk you. Mr. (^hairman. I am Judy Anderson 
and, in addition to testimony, I would like |)ermission to also enter 
into the record th(* attachment. 

(Tuurnum I^:rkins. Without objection, all prepared statements 
will be uisert^d in tf)e record. 

IPrepared stafemqnt of Judy Andrrson and the attachment foh 
low: I 

IVkpaiiki) Staikmkni ok .Iiidy Andkkson. Compiitku Si'ia iaijst. Ka.st Connouoatki) 
iM.KiVKJNriAKv S( aooi,. St I^aui,. MN 

riiiiiik you. Mr Chnirninn I jini Jiuiv Atulci.sotr I nm U lominittM- .sproialis^ at 
Kimt ^Cohsohdatcd Klenirnlnry Schdol in St Pnul. Minnosotn. whrre I liavo spent 
the hist tlircc v(miis devrlopini^ n modrl ('ItMneatnrv n)ni|)utor Inb My work as a 
tnicllrr is suininai in a four paj^o arliclo hy Jnv Natlian in thr April insuo ot 

IjrarninK M»«a/.nio'\ ohtitlod A Coninatrr SptM'ialist at Work ** 'Vhv Minntvseta 
Mueational ConipntniK ('oasoitaua Kas h(HMi my niontor. I am the author, dovc-lop 
(^1 and proKraiamrr of KZ Lo^o. iu\ ititroductory Loko proKram for yoiuiK rhildrcn, 
uuluihn^ a dl.slvaad docuin(MUntK)n publish(^d and distributed t)v MKCC. My work 
with MK{X' hns resulted in two awards I received an award Mf*:(X*\s State 'IVach 
vvH I roKramrmn« Cantcvst lor MZ Lo^o. A nomination by Don Rawit.sch. Dirrt^tor of 
llHcr SorvieoH at MIX*(\ aiut Jor Nath/Wi. author of Freo to Teach, led to my roceiv- 
\uu a (Vrtilu atc oLMorit in Klrrtrotiic l.rjirniuK'.s Kducntor of the Year Awards Pro- 
Kinm I bave taken a(ivaatnKe of several opportunities which followed from these 
awards I am n coatnhutmK editor for a vear-louK. eiKht-piirt series of articles on 
stall dcvclopajent'm "Klectronic b(virmnK Mt»Ka/ine " I have broad experiences lo- 
cally as lecturer an(t instructor, serving many institutions: llandiae University. Ma- 
calesler C(dleM(\ (\)lleKe of St Thomos. University of Mitinesota, and the Science 
Miis(nan ol Minnesota Recently 1 have accepted other invitations to lecture and in 
struct nroiind the nntiotv As a member of the faculty of the Learning Institute this 
summer. I wdl tejicb a t hiee-seme»ter-credit course etititled. '*MaklaK the ( omputer 
Your reaching Ally. ' at five universities around the country. My comments todtry. 
how(n'er. rellert my [)ersi»nal views. rath(»r than the views of jiny orirnnization' I 
luive consulted * 

You ask(ul m(\ Mr (*hairman. to conum^nt on three hills based on my experietue. 
On readme' Miem I find my.stdf more in sympathy with (*omputer Literacy Act of 
\\ U :|7:)(K than the othtM's. partly ))(H-aus(^ it* fosters e(|ual access to the'devtd- 
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TVolf '"r'''"^'''' "'"'<>!"i<'H nnd wonuM,, and ,s .non- hkL ,o .o..tr,b. 

ut«' to our Kntum 8 ccoiiottiic sln-iiKtli rjl 

HJ,r'il"llii/''"^"'''\i'' "^•I'W'I" '<>fl"v wh<Mi one Un.ksJh wl.ul. Htn- 

^1 ^ t<'"chor8 „.<• iKMiiK iraim-d i.s ronipiuoi- siwialista (Mlc. h.ul. .....tl.on.nl 

^ "^'"^'^"'"A'"" »'-^' <-'*t^^"" '<• hoUh C «t..d<.n.« ar,d .,.,k1. 'r , 
Z^. n.„'7'''l'"'*'""'" ^ ^<'"«'"«"«tOH tl.o d,Hn,.,-,(,o« b,^. 

hi opp^,UUMit,i.« lor mo., nnd W(m,o., Tl.n( gnp will b.-omh-n i M.«(h(Mn,.(K-,.l 
III tih<» mfonnution ri'volucioi. ' "^'i">«"iK 

Disparities t.lsoi.xiHC (\,i- .iii.,oiil,<.K The r..(-(« fiom tlu.- Mnv 2(\ Wall Stiwt Jour 

hiB d,8(nbu(.o.. (,l «opl„8(,caU-d n.«o,i,vc.M is juhCiIkhI Iv .us.sor(..iK tl.aC U w ma ,u' 
low «b,h(y scudei.t^ a.e m.,d, lo».s ahlo (o bou-nc (rcmi a ro,np.U(-r\Mi .ro mV 
oxtH-riciuo luw bi'cri (o (lu> <o..liarv - 
The. |.:},sl ( oMHolHh.tcd .MdidcnU* ttiv a.nv.iu „,K ,no<.r of bow ..^..M.piKor onviron 
".*>n( proM.o((j8 HCudo.K romiK-toiuc ,„ Ibe uso o( lu- w torhnologu-s. «n • „«,V,u<I Mv 
improves s(„de,;( H aaulomic perfo. ii.n.ue .n all Hi.bjecC nroan k/.s 0,„s^ S h 

Tn^ r J . < "'"PUli--s ui .ado ol ;U) (o 1). each Hd.denC vihUs (be 

Intr b}r .W M ,«,n..((.s every odu-r di.y lor (he e.Kire vear Cla^Mroon Vead.e s 
ren„..,i .„ .be lab w„b .bcir s.ude.i.s ... order .o rebi.e .1..'. a.M,, u , , -.W 
cl».s.s,ooM. .,rojee(H ami lear.i more nbo.X eoiiip.Ker. (ro... ha.ids-(.M ev K-ne u e „ 
asH>H(a.u(. from (be computer lab spc-cilisC (and (he eli.ldrei.) " 

.Km .'.r'.ll ll'"'!!"' "f "-'inueis today is eompuCer assiH(ed ...Hd ue 

II ,.( (be ele.i.e.Kary lovel and proK.am.ninK a( (be sreoi.da. v lev.d. a( Kns( Con- 
solid,i(e( we do ve.y bitle o( e.(her Co.np.Ke, li(erapy lor our .(udo . L is j.ot 
other Hubjee(. fo,npu(er iKen.cy r<.r (be.n ,s (be »,b.l.tv (o „s<. (he o n.p.m 
probl<.m.solv.ri« lear.MMK tool to handle inlo,,„n(.on mo.e eiruK..,(lv a ..d X'(ivelv 

:yiK':or^.o;i:;;ut;:.'''^;,r'" ""^""^ -"^"""■^ — ..^.nnu-u'';;..'';;'.^ 

* In the conipujer lab a( Ka.s( Co.isol,du(ed. we u.se al.ou( MH) disks Five of (base- 
re am.n.ercu.lly pu,-d,ase( (ool sor(wa.e p.-oKrun,.s. and t he\,lhen' are .( ora^e 
skH lor ...fl.v.dual s(uden(s' hies Tool soKware helps s(ude,.ts access, orKan e m«. 
n , • -"lormu(ioi,. Students and teachers use U ol soft war To 

0 luMKs w,(b Kieater ease and enicency. They accon.phsb (asks (bev aln-adv wan 

1 L-hwiov ^ril'l'"" ...(o. n.a(ion Wo.d prcKcssinK is an .-xa.uple o 

rrouul Td " "'"^ "^""'^V ^^'"'"W ••'""I'l.v nccomplisbed 

inn uhli a dilleieiK inediuiii .Word processors are tools (or writinit nnd edKini; sin- 

loiiu to see le.\( as Hcxiblo and writiiiK as a inulli-staKed procesn 

0.1 I ol tf.rrS """"ri;!*' P' """nl.V facilitates (be produc(io.. 

. L , ^^'"'"^..P'««;«« Other (ypt^H of tool sof(wa.e can be used to facilitate 
^^^n Z'\l:Tu^^ "':'tT '•"•-ample, can In- usLd is 

.isbi. rM. ?nL ' ^ orKani/.e. a.id discover patterns and rela 

K.nsh.ps m mio. .nation before heKinnian to write I>la.iner also help^ students with 
h< prewr,t.,.K .staKeNpf wnti„K by belpi.iK stude,.t.s decide what con en , ne Ji 
U( an oiuliae 1 b"^ pr.Kess Of ek.;(ron.c br«ins(orn.mK. and (Inali; p," nt ..^ 
((, d , , n Jn.pliinK sof(wa.-e and spr(V,.dHlu.e(; Can be 

uswl (o dei«<)i .s(.a(e/ind HUUiman/.e relado.isbips (Iraphics IniiKUiu/es i)n«r..n.s 
and iH^ripberals cn/b^. u.sed to illus(ra(e s(uden(s' wriOi^s i,i preSui,^ 
(ma! s(aKC ol the /nfiiiK prcKesH: publication >i pa'ai.on lo. tlu 

A computer hjKequiwie^ with thesi^ types oIkkH software p.oKia.ns can i.iovide a 
U-..rn,,,g env^n.enl l^irsludents of all .^jes and abilities m\,nv s 
soitwa.-0 lyT m\y helps sUide,.ts do the cu.rent work of tl\e class. Z 1 I a 
oncourago/i.ew ways of workinR, lourninK. and leacbinK ' 

su .nortsfc ^. o^^^^^^^^^ ^'""••'"li'l"^<•<> 1'hs a purpose It 

"AT y '•K'K""'<"> <>r foiii' important priorities 

..u.V'l*#'' to clarify the use of co.np'wters in on, schools bofor<. pur 
iiaidwate, l.a.nmK teachers;, a. id Hevelun n.r u,>fi, i ;.i ..... :■■ r/^ . 



hardware, l. a.ninK teacher., an/rdeCn:. iia "soft w l- "t Z^Z' C' Z^l. 
wlorh have resu](e<l Ironi ii've.si.iK (Iia( Older ... i.u (.is 

/riH- lu-ed (o provide a( leas( one c.,mpu(er l<)r ev(>rv (hir(v s(u(leii(s 
• he need lo coordinate the puicluise of iWrdivare will, "the In.mliiK of 'teaches 
1 need lor scIuk.Is lo purcba.se only a lew oualjty tool .software pnrKiams to pixt 
vulf a computer env.romnont lor .siu<lenls of ail grades, abilities, and .su t ed ir as 
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Theao four prioritiott rolnto dirwtly to the titl<>n of the ( omputor Litorm v Act of 
11)83. Title HI - l!iformnti.on Di8tt<Mnwinliou titul hJvaluntioa ncKnowIo<lgen t^ie nood 
for ovaiuation aixl iiifonimtioti disHontinatiort: I woidd ho|K' that, initially, ll^roatcr 
import4inco and onor^^y would f(K*u« on tho ituplotuontalion of tluH titlo. Tho rolo of 
tho computer in tho clasarooni ia still uncertain. Educators need to consider eonoua- 
ly thoir r€)asonB for uBing tho computer This ovaiuation and diBHoniination lays the 
foundation for tho other two pnrixwes of thin bill, providinfj hardware and teacher 
training ^ 

Ihirdwnro acquiHitio!\ and teacher training are both ciuctal and lK)th related * 
During the last three years, I have sjK>nt u great deul of time teaching parents, 
t^nchurs and ndniiniHtratora atK)ut the instructional U8(> of the niicroconiputer, The 
key fttctorH determining the effect ivenenB of niy training efforts liave boon the avail- 
ability and timing of toacher training and hardware purchasoH 'INvo sitnation.s are 
equally frustrating and ineffective purchaaing hardwart? witliout providing ado 
quale toacher training, ^uid training toachecH without providing classroou) comput- 
ers y 
A Sch(H)l adinjaiHt rations and coi\>nunutieH put proH«un» on teachei'H to uh(» coniput 
• ors Many tinuw equipment ia inirchaHod and teacherw are ox|KH'ted to use it with 
little or no trainii\g Tho rosuir many computorw are atill unpacked The other nitu 
ation is also fruat rating. Jeach(>r8 HiHMid viduable time and money taking computer 
coureoa, yet their hcJiooIs do not have funds for hardwar<v In either situation t<;acli 
era art* helplofw. Teachere are enthuaiaHtic to \hi\\ \\ alK)ut computern, but they face 
many problems: computer clasHCH are c(wtly. few are offered, |K)pular classes 111! 
quickly, and the content (Uws not relate to their atudcirta' needn 

la !uy view, hardware and training must tx* inneparabUs I heartily enforce t)oth 
Title I -AcquiHition of Hardwar<», the Title H -Teacher Training luHtituteH. Both 
are essential, and the implementation of thene title« should Ik* closely conn<»cted 

I agree with the bill's omnhasis on the acquisition of hardware rather than on the 
development of software, which the emphasis in the two other bills under consider- 
ation. If tho'con^puter is used us a problem-solving t<H)l for learning, hardware is the 
issue and not software There are alreac)t|* many examples of tools on the market 
that work in educational settings' and JiUlXy otlu*rs which are adaptable to class 
room uses. C^omputer-assisted instruct ton/^Jpiickages, however, must be created s|x*- 
cifically for each subject, grade level. ancjA'ttt* While th<» high clevolopm(*nt cost of 
this typ<* of software is important, the jnse consumer cost is even more sigitificant. 
T<M)1 software programs generally cost more than individual ganu»s or drill and prnc* 
tice programs, but th<^ tools are much mf)re cost effect iv<? They are adaptable to 
many or all subjects^ so schools need far fewer of them 

la sunmuiry, I strongly supinnt the Computer Lit(*racy Act of H^HM for tho Ibllow- 
ing reasons: 

It promotes e(|ual access to computer ec|uipment for minorities and women 

It focuses on the iu:<piisition of hardware and providing teacher training, ratJier 

than software develoiniient. 

Based on my experii^ce at Kast Consolidated KlenuMUary School, I Hrmly believe 

in both the goals and a|»roach of this excellent legislation. 
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BY 

if 

A Second Grade Class at East Consolidated School 
St. Paul Public Schools 

Judy Anderson, Computer Lab Teacher 
Jane Hoyt, Classroom Teacher, 
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"0- 
A 4 



« i If 1 d -n t Cit Kt»^ t % will wAi 
*rm *f<ti ^fr .aid «« mii 



triW rjl t AMI I ,^ fy'* 

t I t)i t "T vO.j^ J»r»it ( « mil 



( ^ 

I j»n run v«» V **«t -cro»» th» Moor -•no on ..nv 1 t '^ij bul •lipo-rv 
th*"^v «»M lX»V. you ^Unm. A-^d N^v... tr*p- Mill V H I -od 



tin Q I i tiling* •••v 11 



Vim r AXmn mi 



hiou»» Mic» and n^t* 
Dv Todd Mud«K 



■> nouva moLi»« t« not A v«ry «p»ci«l mou««. Il t« l- a 1 1 ad * tuiu«« 

^IC». t)wl« w M I •«t/'nic«j Tt^«r» t* aIho tf<|» r Jit 'amilv. ^At* Arm 
'♦ot J« af'Aifl A« 'hicw. ^4(11 bitw you. At^d * ' ** 'At« 

jinj tMc-. r-M c • Jind r-At* wilt Almo«t .Anvt^^'ng, Tr»«v a*V 

L^«a*«. .M»c» c At\ aat irSrOuQh Anvl'ung. Mar « Arm «0/n« o< t h« 
• thing*: plAmtic Aftd pApar And otitvr tht(^Q«. TMw cAn c I i <«io titwtg« 

^ \\im crjtw« sAvily. Mica L An r v»rv 'aaI 4t:r{)*« i floor And 

on ^nvtnir.g b>>t *lipp«»v t^ung*. Mjtw "^lU g»l ^CAr»d of vou \ t 
,c3i» jump ti«c alj«* r»i«y jir • varv »c Ar »rd 0< yOk»' "♦•V Ar • vary 
^ aoaiii«( .nil, rtl night tnwy will I i»avm vtiu Alon*, 

Mou«« tr«n<A wll) till '•A.CW Af»d nlL'^. • 

o SI 

EBJC /'-^ BEST copy AVAILABLE 



f 



77 



Oy Toild Mildok 



A houao m6u30 la not a vory apoolAl. maviso, li la oallod a houao 

mouoo Ixjoaurfft l^t Uvoa In hou«i«a. Othor olyo nro oallod floUl 

mloo, Owla will anl nloo. Thoro la olao the rnt family, Rata aro 

not aa nfrnld aa OIO0, flnla will blta you, and onta will oat rata 

and Bloc, Mloo and rata will .at almoal anything, Thoy oat 

ohafla«. Mloe oan <rat through anything. n«ro aro nomo of tho 

thlnga: plaatlo and papar and othor thlnga. Thoy aiii^ollmb thlnga 

Ilk* orataa oaall^, Hloo oan run vory faat aoroaa bho floor and 

oa anything but allppory thlnga. Mioo will g<,t aoarod of you If 

you Jump baoauao thoy aro vary aoarad of you. Thoy aro vory 

ctofonaoloaa agalnat you. At night thoy will loavo'you alono, 

t 

Mouao trApa will kill rata and mloo. 

'r 
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- ' ■■ T *>. 

ir, cm Jill |f A ioc of tAnd X«tt lOtQ k rctftA tN«r^'>ii;.Ji« 



f. like. Prorrv, A- dif«at«. 




TotJd^ • C^t and Br I «n ' • C*t 
By Br t an Schroap f ar 



Or I AH -nd < «r« »ri«nd«. W« *«t at .chotiK W. both hav« cat. -t 
r>on*- e/t.o'B cat im a bov, afnd Tijdd*« cat i« a girl. Th.y 

d^idn-t ^..tr .ach oth.r. On. day Todd* • cat. M t^v might h.vW 

, . ^ ! ■ 

».ltt.n«. Tout * got in a MqhJ-wlth aAOttt.r cat..»^_„I Ca*« out 
' , » ^ *. 

of tn. MooWp,. and ! •toppwd. I •aid. 'St op. r » qht *now Th.y 

didn't «»top a§ «r,vr J^^«« th.y did. My Cat wh« •cr.p.d badly. 

. - * Or 

M« wa« t>l««d.ing.^ Todd^ wa«^bl««ding badjjy tooi Th.n w> H.nt 
r.dM«. ,r!v dad ^aid. U^at M*pp«n«d-^ - ^in'ay w-r- Mqnttnq, Urn had 
txJ brintf th.m to th« v.t . #th#v r\ad to hv**«'^'*<3*^v ^•''V badty.. , 
"II th.v q«^^ ^'.•r^t .tui'-*. th.y HOMld dl«. »W« !• haw th.v «an di«: 

- - " ». I 4 

tl a lot,ql aand 0«t« int^.th.m. th.y 11 dia o# othar thing.. 

/ " , • ♦ 

irfi« a di«4a««. ^^"'K^ V* 
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Todd 
By 



Cat 



and Drlan"^ 9 Cat 
Sohroo pf o r 



Brian ahd I» ar« f.rlonda. a« t at school. Wo both have ojata at 

hoa« . 8rlan»a oat Is si boy, and Todd's oatla a girl. Thoy 
didn't aaot aaoh othar. Ooa day Todd'a cat, Kitty,- alg^it hjfvo 
Iclttana. Todd's got In a fight wltt ^nothor oat, Jjut I oamo out 
of tha housa, and I stop^ad/ I said, "^-^oT^^^ht >iow f " Thoy 
didn't stop at first. Than' thoy did. 
Ha was blaadlng. Todd's waa blooding 
hoaa. My dad said, "What happenod?" Thoy wor« f Igh ting . We had 
to bring, thoa to ttm vat, -Thoy had. to have surgory vory badly. 
If thay gat hurt aCra, thay yould dlo'. Hero la how thoy'oan d^o 
If a lot of sand gata'lnto thorn, they will dlo of'^othor thl«ga,* 
Ilka from a dl3aasje. • 



My oat was s^ajiod badly . 
badlytoo. Than wo wont 



80 ' 



a pfles too. ^ \ov shqih^bjztish aod.. ... 



t^^fh f^u^ji^^y :)(<:\y \d . keep, ^ 



< . w 
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TlV^- ' look S^)r7c ^.:^V(t1;eS ^/ 

Th^t \^ab(put . teHi ! . Good 1 uck 
^itK yjturs,) 

. i.. . V . ■ 



/ 

\ 



Yovtr t»«th should b» cl»*n, I vam « movl» about t»»th. You mhoL^ 
• *t fruit lik» or*o()«« *nd Jipdhtm too- You should brumh Jl^i\n%% 
•v*^Y d#Y..3»» ^<-%r d»nti»t. You should wat popcorn Ar\\ hArd^^i V^c// 
•qQ« *nd eh»«««.. You mhould drink milk and w*tW^ tjjjo. H»rii Ar* 
»om« thirl^p that *r« bJtd ^or yoi^IdIjiqu* *nd b«ct»ri*'*nd «ug«r and 

\ . • r ^ 

4cid And d»c*Y. So you thm^ about what I wrote, Pl»ji^Lprumh Your 

tweth #v«r-Y d^Y^ to k»»p them clean' You have big teeth ^rt<l^_^--- 

little^eeth. Som# teeth have cavitiem.' TheY look qpl d . . Some 

■ ^' , That fS " 

CAViti^* fall-out. Some «t^Y in, but mo»t mtaY In. 1^1 1 \ have to 

^ay now^lfc)Qd luck With YOur« ' \ 
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About 
By Tar« fontK^rn 



Tour t«at!h ^Jhould ba olean. .1 a«w a movl« about t#«th. Tou aiiould 

• at fruit like orango^o and appleo too. Tou aihould bruah and floao 
•vary day. 3aa your dantlut. You fthould oa^ popoorn and hardbollad 

• $ga and ob«o3«. Tou uhoyXi^ drink allk and water too. H©ro ar© 
aona things that ara bad for you: plaqua and bacteria and augar ' 
and mold and daoay. 3o you think about what I wrota. Pleaaa brush 
your taath •y^ry dny to k^ap^than olaan! Tou bava big taath nnd 
llttla taath. Sotaa taath hava oavltlas. Ttiay look gold. Soa^^ 

^avl tlaa ' f al 1 out. Some atay In, but ooat stay In. That la hll I . 
hava to aay now about tfteth. Gopd luok with your^a! 
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ChdirmTin. PkrkiNwS. (Jo abend. 

Ms. Andkiuson. I am a computer lab specialist at East Consolidat- 
ed Elem6nt4iry Schopl where I have spent the last M years develop- 
ing an elementary model computer lab, The^purpcxse of dovelopitig 
this lab, the purpose of this project has been [o investigate ways in 
which elementary children cafti use the computer as a tool to sup- 
port the entire curriculum and then the second purpose has been 
to teach to in-service teachers efCective ways to do so. 

LA>t me tell you a little bit about Kast t 'Onsol idated. U s an inner 
cityT^chool with 700 children and the computer lab has;i;5 cotnput- 
ers which sort of meets the ;:50-to-l ratio pointed out as necessary in 
the Wirth bill . Every chil3 at East Consolidated, that is, all 700 
children, visit the computer lab every other day for ;{0 to 10 miii- 
ute^ and the teticher also comes witlii to get hands-on eltperience 
right with the children and to learn not only with the children Wxii 
from the children and from my expt^tise. ^ 

We feel that this' model of in-service tr/uning has been very effec- 
tive. At Eavst Consolidated, we don't really see the computer liter 
acy hs another subject to be taught. W(i see the computer as a tool, 
a learning tool, a problem solving tool to help children do what 
they do in the cla83|09m better and more efficiently and effective- 
ly. So we are r^all^ not concerned with using the comp'^ter for 
computer-assisted instruction or for programming. We are con- 
deemed with using the computer as a tool and using tool -software to 
support the entire curriculum. 

Word processing has been brought up quite a bit today as an ex- 
ample of tool software. Our children K through six at East Coiisoji- 
dated have been using the computer as a writing tool and have 
been successful at doing that. I think . oui' use of the computer for 
writing with woixl processing has really made us as a staff stop and 
take a look at how we teach children writing, wh^tis good writing. 
The answer that we have come up with and what^Wl have learned 
from using word processing- is that writing is a process. It involves 
many stages— prewritftig, composition, revision, editing and finally, 
publishing. All of those stages are really important and integral 
and very important to teaching children good writing. 

Anothev thing that we have learned from using word processing 
and in taking a look at the curriculum and really doing sonrte new 
things is thai writing really teaches children thinking and reading 
skills. When revision. becomes the important part of writing, chil- 
drerf have to stop and critically think and critically read ^nd those 
skills are aimultaneQUsly beinjtj taught and retaught. 

Next year we hope to use other tool software. We have soH of 
concentrated— put ejU of^our efforts this year— into word processing" 
and next yea? we hope to use a data-based management system for 
organizing and sorting and using tWht^s a pre-writing activity^ to 
help children organize th^ir thoughts bt^for^ .t+iey wdte' about . 
them. We are going to take a k)oK at some otherjcTrogr ams for orga- 
nizing the content. A 

So I guess my final statement about how we have h^en using 
corpputers at East Consolidated is we hiave b^en using them as 
^ tools and we have beeri using just a few pi^eces of tool software to 
do that. We hav|PnB^m teaching all children in all subject areas, at 




all ability levols, with thotu.^ few pieces of tool Hoftware and vv(» have 
been doing a very effective job. 

AIho with those few jpieees of tool software, we have actually seri- 
ously taken a look at now children learn and how we can bettei^ 
how we can iinpmve the curricuhun to do that, 
^ After looking At the throe bills and ba^^ed on iny experience at 
Kast Consolidated and working with a nunibei' of children and 
teachers. I am in strong favor of Congressman Wirth's bill, H R. 
3750. because it's focus is on hardware and not software As I have 
just explained, using the coniput^* as a tool model, to do that effec- 
tively you have to h^lve the hardware The software is there. I have 
500 disks in niy lab. Five of those are commercially ifurchased. yhc 
other* 15)5 are student disks, disks with student files on thenv 1 
don't need a lot of software. The softwiue that I needed and that I 
use was available .'5 years a^o when >I had no computers^ I knew 
what I wanted to do. but I didn't have the hardware. I didn't have 
the computers I didn't have the tool. The software is there but 
wiiat needs to be done is what we have just saicl. We ne(»d to 
inform teachers that it is there and how they can*" usi^ it aiid how 
children can use it and we need the equipment to do it. So that is 
why I am in strong favor of Congressman Wirth's bill. 

The other reason that we need hardware is for teacher training. 
I train hundreds, thousands* i think, of teaclmrs irt using 'Uh^ com- 
puter as a tool an^ it does no good at all if they comt^Jkrniy class- 
es—and they do e6rne and they do enjoy what they ^o — but they go 
back and they liove no computers. I can nU^et with those same 
j>eop!e 2 months later and they have totally lost all of the informa- 
tion and the skills that they have developed beauise they just do 
not have tha^equipiif^ent there to go back and use. 

Well, that's enough about Kast Consolidated and about how I feel 
about the three bills. I have brought with me a student of mine. 
Robert Pope. 

Chairman. Perkins. Does Robert want to make a statement? 

Ms. Andkrson. He certainly does. 

Chairman. Pkrhi^JS. Go ahead. Robert. 

Ms. Andekson. Robert Pope. Mr/Chairmnn. 

Mr. PoPR. Thank you> Mr. Chairman. My name is Robert Pope. I 
am in sixth grade and J. go to East Consolidated JL^lementary— ~ 

Chairman Pekkins. Just a little louder. We all want to hear you. 

Mr. PoPK. OK. My name is Robert Pope. I am in SKXth grade. I go 
to East Consolidated Elementary School. C'omputers are part of our 
everyday life, as you well know' They are used t^^ places like— they 
are usea almost everywhere-rbusinesses. factories, schools, homes, 
and lots of other places, t think the computers in the school are 
important because they teach us how to use the computers, which I 
think is important because most jobs in the future will probably be 
.computer related. 

At school, we use word processing, like Mrs. Anderson said? and 
thflit makes 'writing ff lot easier. I think personally it has made me 
a better writer because it's a lot easier to revise and 1 en^oy writing 
mo^'e. For example. I wrote this testimony usiTig one oj the Apple 
He's at our schoo^l. 

After we write our story an^^Hrtnl^, we usually illustrate them by 
using oiie oV the three basic illustrators that we have which is 
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U)go. Easy L«Ko ^xki a Koala Pad MicMoillustnitor, Loiro is a nn, 
gramm.ng la.iKuagc (hat you can got for many r onu Xr? 15 ♦ 

make a line La.y Logo is a siinpliflod vorsion that the voZJm- 
k dH can oasjly uso ,n which'thoy ju«t do so.nething hke t^ne • 
to go orward and ' R to go right and that kind of stuff ' ' 

anv l7d\r'"'" ^ «^^»H.Dl. there wouldn't be 

a y vvo.d processing and so our writi.^g skills wouldn't he used as 
> niuch and we wouldn't he as well-prepared to get job. 

Our next witness is Dorothy K. Deringer. (Jo right ahead Ms 
, nonnger Identify younself for the record. You are !rZ tnny^^lt] 

(Prepared statenu-nt of Dorothy K.- Deringer follows:I 

|-KK,.AKK,. S, ATKMKNT „K 1)„ l),„U,.HY K I)KK.N(iEK. Vu K r„K.Sf.,KNT. /¥, A.„ 

(Oiin'TKIfS HATHKK n.AN MAKINd (1)M|.,rTKI(.S COVNT 
7Vij' Cninsitfits l<ci;itu(it>u 

to seven null (,. h, «e oH , ^"^'"'^■"""""1 institutions, Betweon live 

.K..u«.t,u.nMote;rc\^r/.i;;u:i;^^^^^ "^^'^ .h... 

.o^sr^'-ir^o^ :;rjr:;::!.^^^^^^^ t --pu' " P-'^Knun. that f„e.i.tnto 

i<:SSEr^^^^ - ;;^'=(.^^r- ^^^^^^ 

w«rl<hv,d<- orK«n " r„;uf "Si J whn^^ ^ >'"(»"^''- '^"w.. U«A! sites 

computer litorat* "»^'-'t»>K whole «..nmunit,e« m tho.r effort to beiome 

K.Mnu,K to hnv,. cot^tlyt.c oire!; on .choolTnK '^-'elopn.ent.s nre be-" 

("omputet-ittu (hr School 

thrS.M'Jl^HO^^'XwH?' f ? '"P*^'/ "^---'erating trend By 

^^^rirW^ iU^lS^^ r""^"'? '^'^ i"«tructiofinl u«e. S 

has itu reiKsed .V«r(^ Sc'Sc"' «""Putor« „nd .since esti.tuUea indicnte it 

U.JntJm^t vnriety of funding Hourcos. sud, „s C^hap- 

Despite the (undjnu limitations, ino«t of the 2') ()()() lis niihH,< c-i.,. i i , ' HJl» 
lenst one computer About throf. fiOKo r ii ^'^ public schools have nt jR 

It-urning centeS n. nvolved^^^T^^^^^ for instruction. Even pre-schoo ♦ - 

r.p«rt« that uarter orthe 2( ^^l", Assocu. .on of (^hildcure Malu^gcnent 
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study in commttor sriona^ nnd conipvttor litoraoy Many ainUyti aro dov^^ing long 
range atrategioa that will incorporalo computers into sclioola. Four tni\jor 8lra<ogio8 
are In ovidenco. Firat of all, and ideally; each student would hnvo a computer for 
UBO in computer-based curriculum or as an information renource much m one um^s 
the library. Du«i to the expenw* and effort involved heic, mcmt HytitoniH i\w adopting 
a second stratejjy that v^rould proyide a computer litet ncy firogram for all afudtMita 
Today in precollegl' education, computer literacy iR the nioat fnu^uently citetl m- 
Btructional application for computertj A third fjtrategy recognizoa the im|x>rtance of 
computer science as a discipline: In this case all studentij would haVe a computer 
wrienco program ttvi\llable to them. A- fourth atrntogy limits computer use to trach- 
.ingselectocT traditional »ubjectij either through drilhand practice or tutorials 

The presence of tluwe computers has generated mi enormous mtoreat on the part 
of 8tuaent« of all ages Irwin lloffnum of the (Um)iv(» Washington High School in 
IXMiver, ColQrado, points out that "Some o( my studontrt are waiting to get in tH^» 
computt^r laboratory at 0 in the morning and are evicted by the janitor at (> in the 
evoning And they oeg ub to o|hmi on Saturday and in the svtmmer. If they want to 
meet with me to discusa problems, they mc»i>t mo for breakfast at T) -lO am " 

A variety of innovative t^>aching methods using computers are lK>ing expenmont- 
ed with For example, the "Writing to Read" program created by John Henry 
Martin, a former schot)l supt»rintendcnt at Mount Vernon, NY, uJies IBM personal 
computers with voice output and color graphics to help teach children to wnU* 
b^^fore they read by having them translate phonetic Bounas into writing The l*xiuca-^ 
tional Testing Service is ovaluating the pilot tests currently conducte<r by IBM i\n 
iwration using l(),t)00 five and six year olds The two years demonstrptioti is planed 
to bi» cor^ipletod this nionth 

Inequities in ('oniputcr llsi' 

Howevor^ while tho use of conMHiters ia increasing, striking in<»quitie« have al- 
ready surfaCi'd in sch(H)l systi'ms whoro compuU»rs have bc^en placed. Ronald Ander- 
son of the University of Minnesota ro|X)rts that although opiwrtunitios for Computer 
learning in our natiorj's schools iwo oxpanding, female, low income, unj rural stu- 
dents are especially difiadvantnged in obtaining access to computers in school. Other 
studies con fir ni his findings. ' v 

Gender: IVjce as maivy boys have computers at home, according to Irene Miura 
and Robert Hebs at SUuiford University and boys are three times moix» likely than 
girls to enroll in a computer camp. In addition they found that a typical computer- 
owing family, fathers and sons regularly use the computer for programmmg. games 
and business purposes. 

Income: The wealthiest schools are four times as likely to have micros as the |K>or^ 
est schools according to Market Data Retrieval, a AVostport, Connecticut basexl re- 
search firm. Moreover, Dr, Anderson points out, students in rural and disadvan- 
taged urban communities lire less* likely to ust» computers thiu^tudent^i in other 
communities. p 

Race While few dilTcrences exist between black and white stuWbnts with regard to 
access to computers at school, minority schools tend to make extensive use of drill- 
and-practice software while white schools are likley to use computers for program- 
ming, according to a study by Honry Jack Becker of the Johns Hopkins University. 

k can be said >n general, access to and use of computers is gieater for white males 
from middle class and more affluent locales. The inequities caused by aniuonce and 
social position outside of school appear to carry over jnto the schools. The tradition- 
al role of schools tcnwttTlmt^e inequities and to open opoortunlties is^iot.boing ful- 
filled with regard to computers, and there are other propletns as well. 

*■ * • 

Teachct^trnini^f^ . " 

A serious factor ' inhibiting the intAisive use. of computers already placed in 
schools is the lack of teachers qualified to teach qualiflod to teach computer classes. 
Computer education requires trained teachers- • ' 

Many of the best teachers In the United States, particularly in mathematics and 
science, are leaving the teaching prolbssion. and the most talented ypung i>eople nre 
choosing careers other than teaching where salary scales ttre low in comparision to 
industry. 'Moreover, most schools of education still do not require a course m com- 
puting as a reqiii^;einent for graduation. The problem is com|>ounded now that some 
colleges nre forced to restrict enrollment In computer science classes to computer 
- science mcoors due to shortages of teachers and equipment. As a result many 
nystoms must provide their own in-service training programs. Approximately. 30 
states nre now dovolopinK computer literacy guidelines for teachers nnd most ai'e 
focusing on in-service rather than pre-service training. However it will take many 
y^ars to rectify the pr^lem. 

* <*• 
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hun^n*".."'^"'"?''''^ now.uro sUrtinK to (lUeHtion th,. rolo „( our traditional curruu 

/» M-ir (ompiiter l^u-icii Schvol CultuiY 

S<'ymour Pn|x.rt «t tho MflMncluisoitH Institute of TwhnoloHv in ( nn.b. i.W „,« 

N .v^. . ''^ ^^'^ loarniUK onvironn.ont mid orent.ng i, ooniiuitor cultu o 

rnei:<rr\::*:riC to l^'n^^theluat^dars^'""'' -«»'--^'cs l.u. 

Math^-mntion. T/u- AutmnaUon of P,v College Malhcnuitir. 

Action urgos innthomntii's educntors to U«kf Cull ndvinitKo of tho uowor Tc r,.l?. 

terpart MuMatl^i^^ programs like MACSYMA and its micro coun- 

ab^rhlrh !, 1^'.'^°'^'*' symbol.c algt>bra and calculus pronciently as tho most 
abl|; h,Kh «ch()ol and undergraduate students nnd, thoreforc. should bo used "T n 

8eJrdl7£n.'If.r!i^Tr".r "T ^«'""'"K b<, incorporated into educational re- 
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pr(KiuctJvc HtniU^KU'H Now nhjcct DnentiMi InnKungt's nm h uh Snuvlllnlk providt- vu h 
mil or imtigmnry expK)rntO! y lonrninK (inviif>nnuMit.s hi whu !i iiUjccIh on Iho coin 
putor Hereon can Ik? proKviunmcd to oontorhi witli phyHunI Inus 'Vhvtic lirvolop 
mviMs nro ncc<»mpanio<i bv tho availnbihly o! otunpulor iinvon vuleoiliHrH whu li niv 
uiwd lH)tli as n coniploto. mU»lli«(Mil lennniin otiviorninonls niul nh uuKnirntrd 
nuiuiory and low rt^nt Kraphus * 

Wh^t Holv Will Induittr\'nay!' 

The glowiMK promise of the now hi^h teclinology industneH. tluMr neiMl for (erhin 
cally traiivnl workers and th(» wUhngnoiui ol schools jind un^v^MHllu^s lo buy n>nipul 
orH OVcn dunng u pct kni o! rmcnl onseH oause Home to m-v nuluHtry n» a Houree i>l 
Buppt)rt for iniphMnontmK technology in education Several coini)uter coninanu-j 
have Kivon «ubstantial ^xhs ol hardware and trntnuiK to eihuatuhS nationwide and 
. thev h«vo participated with the NatioiuU Science Foundation in supnorting lOHeaich 
and development activities in science and' enKineeriiig education IndividualH such 
OK Steve- Jobs ol Apple ror|K)iatioii have helfHMl lo tiruw national inteivst to coiiiput 
ers ui education with his hold olter to donate conioutois to nchools While thi'se gdts 
are generous, they are few wIuhi coaipared to the National Ne.etl 

Many companies are ent<*rmK the computers in education nuirket; there are pres 
entiv 1?M) publishes of educational courseware If these companies nie to survive, 
they must make a profit Few have the vision and tho dedication ol William C 
Norrm the Chairnian of C oiitrol. Pala (\)rporation. to the concept ol the ctaiiputer 
as an i*ni|K)rtant learning jlevice Me has sumHated the IMato C\)nij)Uter Based etluca 
tion project for over 15 years while reportedly investiiiK almost a billion dollars ui it 
and not yet turning a pVoIlt The presHiire for short term profits results in an mubil 
ity or unwilbngness of industry to supiM)rt the lundnnieatal rethinking <»( what 
Uikes place in .school education The bunien of restructuring ol the educaliona 
system Indo'iigs to the educational community itself, along with the support ol hK'al 
state and Federal governments. 

In a study of the iivpact inlormational li'clinoh>gy has had on Anierieaii ednea 
tiim the (YlTice of IVchnologv Assessment of the U S (\aigress cantums that if the 
public schools are to survive, educators will have to adopt a narrow.* less ambitious 
w^t of goals if they are to gain public svip|M)rt Kducational futurists sih- deiniigianh^ 
ic economic and societal trends Itwiing to greater conflicts and less consensus ' Uie 
report concludes that it is clear that the use of coiiiputerH and other forms ol tech- 
nology is far from btMug institutionali/ed at this time. A paucity of school luiids 
linuted computer literacy among instructors and students, in addtioiial l\» '"^'^ 
of high quality courseware servo to weaken the impact computers have the re|K)rt 
notes that it is difficult to predict when or if conditions will change Harriet I aylor 
and James Poirol of North Texaa State in Denton. Texas have n more limited hut 
optimistic outlook in contrast with the OTA study. They conducted a survey ol eK^ 
j)erta and their findings indicate that by l!M)0: 

(^ompulcr literacy wtll be rec|uiro(lliy *dl high schools for graduation 

^^rst ;y^ear oonipllter kience courses now being taught in most colleges and univer- 
sities will bt* taught in high school 

Computer science curricuhml will HtMauf^ht ni high school 

Tho preferred languague instead ^f being nearly strictly Basic will be ! ascal. 

Basic and LCXiO . ^ , i i i .1 i 

What would it take to piW\'ide 10 million elementary and secondary school chil- 
dren access to an interactive computer for an average of thirty minutes a «»y 
year IIHM)? In a piMietrating analysis Arthur Melined ol tht'^ Lki>artinent of Educa- 
tion found that the costs •f equipment, nmihtenance* and th?*Bevelopnieiit ol m) 
hour» of high-quality courseware and materials would cost 1.21) Pt'^"^^"| P^'** 
capita expenditure ($*^r> for equipna^nt and $'2.40 Jor courseware) bv I WO. assuming 
as projected per capita expenditures for instructcin will be $*2r)()0 This^nationa one 
percent solutioir* would provide 40 million elementary aad secondary school cliil-#^ 
dren access to an interactive computer for an average of thirty iiiiautes a day by 
r.)90 While this is a relatively small amount of resources ta tranform tlmcurricu- . 
• lum for the information age. Melnied |H>ints out that the. l.'20>Mcent that is-'needed 
^ is double what we currently spend on in,Mlructional nmterials (books, m^a. mate- 

By contrast, other nations which have a cVntra^izeJIj^ucalional systtmi. HU(;h as 
France, are systeinatically moving computers into tlieTrTchools as part of a national 
economic and educational strategy to become inlbnnation societies. Similarly, a na- 
tional program iti United Kingdom has pift at least one computiv in every pri- 
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will lu,v.. Ixul hands on i^xp.-ru na- w>.h a nnoon.mpu.,., In liiri Jamn .m , 
l>ark...l «„ „ l,. y..a, plan to hav. all amnnnvial and nuluntnal Iuk Tiuh I. 

fin « '-^ nu. M.n,Ht,v o. Kdma w.ll pl,„-. eon,pu|. 

X k... . I . " ' V','"'"""" l-'..c.p«l .niToronc-.- 

mWuZ '"f"'' '«-s an.l the Un....<l Sta.vs ,s tin.. Ihov l.avo a ,n,g.., con.- 

p«t( , on l.-a. ...K .l.-|)<-n,lH not on .on.pul.M aooss aUno Adding compntrrs to ilu- 

w thout r,.|iaini,.K a.whol.- K,-n, rnt.on o( Irai lu-rs w,Ii ino.r hki-lv oront.- .-oninnt.-r 

«nx.o.y thuo p,.,du,t,v.- tlnnku.K un.l p.ol.lon, solving Th.- K.ml .( on a t a 

ncy p,ov.d,.s a n.-w way lo, th.nk.MK about th.nk.nK A. tan.lv.. t Ium x^h" n^t -n I - ,. 

V towanl connt.nK a,n,pnU.,s rutluM llu.n n.ak.nK .on.pnt.-rs count, n us , ■ 
' ^'"'«'''V' ^'""P"!'-'" <»«■ to hav,. nn mipai t on odncation 

I i '7 -'V"'',' •iH-tM.tir,. .,5W. ontitlrd Mcvoiul l;tK.) T.vhnolonv 
iUH\ tin. lad.vnulul. wdl bo d.-vol.d lo th.- um- ol rompi.trrs ,n oduratua, 
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TiiK Dkc.inin.. llKAi ni or nn. Systkm and Rk<-ommkni.ki> 'ruKATMKNT 

ytars. ,uu Us Hd.,.ol.s ...p-rl a Ki-n.-ral dmsoluium o| tl.r biKbonalitv toadu-r 
.. dr.. and ,n parUuln.. a k.ow.uk Hbo.tnK. of matl,1«atKs an.ho.. uv .o lu^-s 
.Stml.,.« rs .n.atr that nat.onwuJ.- as h.^b as ono hall ..^ n.-wly hirod to ach m" wV.o 

r. oith -i o.mpU.t.-ly or s.-vni-ly unqualilu-d to toa. h tlu-so siibji-cts Adding to this 
h H 1 ,r f7""'""''^l <li-H""- -n Ibo numbo, o( poop!o•p,in^n^c trt.Vrh 
th .HO h Kb .chcH,l Hrnu.. « onironn n.ll. K,. this v. n, . only 1 T, ^-r • w, I o lor odu 

ma ';^:n n, ; b : ■ V "VT t'l^Au-'-sors^oIuVa'ld 
iiuuntniniu.s, tbo iruonlivoH to loavo aro nunu-rouH Coniinitor litorucv and comiduI 
or M,u.noo proKrun.s tend to draw thoso toa. hors awny f on^l Hr orm 1 t 
di. .OS oxaoo> h«tn,„^mohlo„,s >n thoso aroas O.uo skilid u, oon , ,t ^ "a " 
al.7.o thoy can s.Kn.lu ant ly uu .oaso tl.oir salarios bv taki„K jobs i„ ind\m , v 7' 

.I';.\^:h:;t7;^r;;rTr^H; "^-.—.-Hatic^.^ 

soX' a nsC'lir nf'nl'^H"™':*"'" KxcolkMK-0 in Kduoation 

o iai,l t. I . ""^"'"."-v and roconnnonds in.nu'diato actiijn to ston. it, One 
chanKo wouUl olovato oon.puto.- soionco to tho lovol of n -basic" oon>ix>tom v and roc- 
Saui;:' V ''"' '""^ ■-I-'-^hm;! for bih sch^d 

rJtr..^^'',''""^^ "'"u,''^'"'' ''"-ocolloKo Kduoation in Mathomntics. Soionco and 

courso as a rocju.ron.ont f.„ K,adu«t.o., In ordor to n.oot this Koal tk- ( o.n.niS 
.vo.mmonds tho ostnb ishmont ol tonchor oducntion and co,n,n.t\i conu" C do.n 
nstra o tho uso of toobno loKy. and calls on tbo Nation's schools to dov -lop expSdt 
pbi.tM to provulo coniputor litoraov >>: txpnin 

Tbo CarnoK.o Koiu.dation for tho Advancomont of Toaohing roocnmonds a sen.es- 

■ it V ft calirfr'^, '"T" "'^ ^••'"«'>«lw.-"c';^B of tochnolo; . for' o 

uoty It calls lor tombor train. ufj in now tochnologies. f.-derallv funded roso.ir,^. 
conlors and a Nat.onol fon.n.ission on (on.puter Instruct. on to ovE 
t.o.,ol software. I ho farnoKio R..po,t chllors l^-on, otho.s bocasuso t "SLs t ha t 
i:o.,.puto,K „r tbo iion spt-cahst will bo so oonvoniont and u"or frird y^V r 
luturo .hat h.tl, toi hnual skill will ho roquirod Thorol<„o. tho ,op, ,t s f. st vhri- 
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ty 18 to nave Htudetil» loatn alxnit the arninl impact that technology haH had ami 
will have in the future 

*Vt Place Cdlltfd Ntfi(K)/. by Dr John (5(KKilad, m banod on u niulfei yWu study that 
eallH for re»truotunM< srhoolH aiul refortn-of t^whiuK Or Goixilad atwertH that com 
puter hIuIIs are neceuHaVy (or all Htudentij. and BayH we nre.lH^Kuininn to reoogni/.e 
that the computer inuHt bv oh much n part of lomorrow'H hIicooIh as the |H»n(*d is of 
t(Hlay*8 'l*be ConniuHjaoir Re(K)rtij have l>ec()ait» r('(|uu*ed readinj? for (^iucators and 
panrntij Many liatjowal. .state nnd !o<.*al nieetingH are heiiH^ held to diHeusi^ llieHo 
recommendations 
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^I'PKNDIX II 

l><) C'oMPUTKua Kka!J,v Work Imjik ation';^ 

While there i« a lot to learn alx^ut the new technology, huiuiredn of Htudien have 
already sought iinHwei*a to tluH quoHtion In an analynin Hyntlu»Hi/ing the rennltii of 
f)l nide|H»ndent ox|M>rnuenta] studies of aeeondary HtudeutK. Janien Kulik of the Uni 
versity of Michigan found 

Computer ha^^d teaching rftised student hcocoh on the final examinationa from the 
r)Oth to ihv ()3rd |)ercentile. 

Students develo|K»d more |>OHitivo nttitud(»H Reward the cOitiputer nod the con ryes 
they arc taking 

( omputer baned groufw reduced subatantially the nniount of tihu* i\<»ed(*^for 
learning by approxiniately ()!H»-third 

Similar ayntheHOH of research in elementary and higher education. buaineBH and 
the tniliUiry. I ike wine reveal small hut sigtuficant i!nprov(^Mn<MitH in pt»rfornu»tice 
with large reductions (about lU) ixMcent) in learning tim(» to achieve object ivOH 

a AreKN»)»x III 

' ^ \ 

Nkw Tk(*hnou)c^.u*ai. AeiM.a ATioNH • ^- i >^ 

romputers pY^ovide more than ju>?t drj4{and-practioe in education Th<» inv(»ntory I 
of innovative progr/iilis grown daily^ ^ * ^ ♦ ^ 

Eicctromv Tinker Toys *" /^^\ 

Complex machines can ^e Uuilt electronically by children Programs now avnih 
able allow pr(^-8chool and denientary atudents to design and tost a machine com- 
po«ed of logic circuits (Uocky'.s Hoots ^^M, a machin<» in wliich the world's physical 
laws such as gravity can hv varied, (BinbaTM^'onat ruction Si^t), and a factory to 
produce a variety of different parts to Bpi^cification (The Factory) These progran*i8 
atimulnte logical and creative thinking, yet have the ap|)eal of a game, ^ 

A Writer H Workhi^fu h 

The teacher's advice^ "Revise. rt»vi8e. revise" is less tedious 'vv hen thu student U8<»b 
a com palter as a word processor. New tools such as a proofreader* thosauras and 
word choice editor offer advice on how'to improve the reiKlability of a piece of writ- 
ing. Through tj>e application of these tools the productivity of fhe writer is t^n- 
hanced permitting greater concentration or\^9tyle and clarity. 

Stniulatuma and ((X)!^ to undet'Stand rval ufj^rld phenomena 

Simulations enable* students to become familial' with complex processes that 
might otherwise be inaccessible, too expensive or downright dangerous They come 
in all swee aad disciplines, Oregon TraiK for example, combines history with deci- 
sion making for a trip, west in the IHGO's Sixth f^raders survive on this westward 
trek by making judicious dcecisions about tnc usey)f medicine* food and supplies. 
Colors and coal patterns of generations of cats are investigated in Cat lab, a labora- 
tory for introductory genetics expi>riments which is used to sitpplement the classie 
drosophelia exj>eriinent. In ttdditii)n» SC'RAM, a muclear power reactor game, and 
Odell Lake which explores' behavior of fish in a body of wntj»r. enable student^i to 
explore the dynamics of the real world through copiputer-based models. Beyond sini- 
ulritions. new tools such as Atarilab ettftble students to use the computer as a sub-, 
atitutc for expensive laboratory equipment to investigate the behavior of phenom- 
ena such as temperature and lijifht. 
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Rocky 8 Boots by the Uarniiig (>>mpany Menlo Park. (*A * 
S( RAM by Atari, Inc.. Sunnyvale.. CA 

\l STAXKMKNT OF DOROTHY DKRIN(;KH. VICE PRKSIDKNT FOR 

ATARI LKARNiN(; SYSTEMS. SDNNY.VALE. CA ( 

Ms. Deringer? Thank you. very much for invitijig me to speak 
here today; My nam# ia Dorothy Deringer. I am presently a vice 
president at Atari in which my respon^Sility is product develop-^ 
ment tor high quality learning products for the home. I have had 
the privilege, however, of being a program officer at the National 
boience Foundation for a number of-years. So I have spent « lot* of 
those years thinking about the Federal role in some of these areas 



E^BEST COPY AVAILABLE 96 



\ 



5)2 



nnd now I hnve (ho opportimit y to !u(iimJ1v Irv to lun-^mnolhi.m in 
(he box at\d p\i( i)n thi' ivtdiltM s shelf ( 

.\1 would 



Aa tho indiustry rcpix^vntatiYf on voiit pniu'lAl would lilu- t-o 
l|i-8(. oxpmss thanks oirmnlf Ol the iruhisli v foi >W-i«*K't(>sl u\ 
(his topic. For a nunib(>f oC vfuis many oC rnv collrnKUos in „ vaiio 
ty o( (he a)nn)utor mdiistrics havr paid a lot oC adciilioii ihouKlit 
dotail. and elloi t to try to use coiafjiiliMs (o help (>d»u)it^(i to \\v\\t 
improve education and on their hehall as wcdl as on^ns it's m 
privilege to he here ' 

I wouhl like to speak about (bur thinj^s vrrv bru>nv I s»il)initted 
a paper for the formal statement The IKKI'l .^pert.um has de\'^)ted 
their \vlu)le June issue to fomputeiH in education That s a proles 
loiuil society inf elect roiucs ami electrical engineers and this f)aper' 
ijsaccepted to be a statement on precollcKc education in coinput 
ers. 7t-+fuais an overview, but, I would like to talk vei v briellv about 
four points. , ■ . 

Kirst who is usiiiK computers today for learning' Sbcohd the 
i.ssue o teacher training. Third, curiicular issues. rothinkinK the 
curriculum I, think, is going to be appropriate and fourth, .some 
thing tfiat liasn t been mentioned on a national hnel tocfav l)Ul it's 
extremely important that's polky concern 

computers'^" We have taUied a lot about the 
.t^;..(»(M» computers estimated to be in scluxM There is anothcM 
number that is extremely important and thJt is thyt there An- 5 
million computers m the home today and that is a conservative es 
timate In general, a variety of studies show that the students that 
have access to computers tend to be white, t(>nd to be male, and 
they tend to come from middle class or more affluent families One 
•person haf^ chagicteri/ed this ^is, ■"H»ie rich learn to program and 
the poor do drill and practice." 

Now. regardless of what the Federal (3avernment dol^s or what 
^this group does here today, a part of our society is going to learn a 
givat deal about computing and I think that vvithout some kind of 
federal activity— industry has made many efforts to try to work 
wit li title 1. schools, to make donations to schools, to do a'variety of 
philanthropic activities to help people who don't have computing 
If we don t .consider something on a national level, I think we are 
in danger of becoming a society of-<echnocrats and technopeasants 
and I thmk that this is something that only the Federal Govern- 
ment tias the- power and the resources, has ^he power to amelio- 
rate, and I think in the future that could become a very seriouH 
problem. ; 

Second, teacher trailing. We" have talked a lot about teacher 
tramnig today. Teachers are the people on line m the class'room 
1 hey are the onesi who .have a Vesponsibilitry every day to do Some- 
thing to improve the education of \.hif\r studenfs. C oniputer educa- 
tion requires trained teachers in an entirely different way I think 
than .we w^re talking about teacl^ier training in the past. You learn 
about computing not through a 2-day seminar.- It's a long experi- 
ence. You start out with 2 days. ^You come back time and time 
again to dedicated teachers such as you. hMve heard testimony from 
today. But it'takes years. 

Now, this is something that I think is also a nt^tional area of iii- 
dustry. Industry can help. We can offer teacher training, as one of 
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the convpulor-^ompniuos has dono in a vouv alduistic fashion They' 
have oflered conipu(or e>hieation to every teacher in the country 
who would npply lor it. Bilt it s iust a heKinnning and we are will- 
ing and ahle to j)ai tiei^)ale 'and help, hvit we are not able to etvrry 
The whole burden. I think that teacher .training iH really goiiiK^t'o 
be the key to elTetjtively using computers in the elassiooin. Dnless 
you know how.tojlo it. l don't care how wonderful the computei- 
iH^ unless yovi know how to use it effectively, you are not going to 
get the lull use and the full-potential from it' 

Wo have talked a lot about software t()d:iy. A number of different 
people luwe a variety of opinions •al)out what we need in software 
and C(jurseware. I think we have heard what seem to be opposin^^ 
opinions. Do we need more software or don't we*/* Do we neecl more 
courseware or don't we^^ I think one of the most wonderfOl things 
about the potential for computers in educhtion is that different 
people havi» veiy different opinions and none. I believe, is right or 
wrong. I happen to have my own particular ideas about how com 
imters are used most effirtively. but other people have different 
strategies and ! think -fn the kind of educational system ffud we 
have, -ivhieh encourages- diveisity, I think ix^ople ought /o be trust- 
ed to make a lot of their own choices. I think, in sucii a rapidly 
movmg business, what you want to dA is' allow for ne\\\ ideas, now 
strategies, new appioaches to develop. , ) 

1 believe that it s not just whether there is courseware or soft- 
ware, I think there is some fundamental rethinking that's going to 
be g»mg on. that preseiUly is going on. ii^ how computers txrv going 
to affect what we teach, b would like to give you ^n example of a 
protiuct, a Federal investment that I think we\ieed in many, many 
different topics 

When I was t\t the National Science Foundation, we gave a grant 
to James Fay fit the Univeisity of Maryland to take a look at how 
mathematics should change becavise computers aie available. Ha 
took some students who hadn't done very well in algebra because 
of all of the manipulations that vou have to do and he used* a com- 
puter program called New Math to do the factoiuag for the stu- 
dents rather than having them do it fey paper and pencil. He found 
with those Umveraity of Maryland students that many students 
who didn't do well before were actually doing well when/they had 
the computer to do the grunt work and the kids jpould do the think- 
mg. lie and, his colleagvies have produced a booklet called. "Com- 
putmg and Mathematics in the Pre-College Curriculum," which is 
a focal pomt for people all across the country to think about what 
^vc^ ntvd to do with ^ur heads now and whal we can do with com- 
patevs and 1 think books like this will change the culricula that we^ 
hAvo in our schools presently. We are going to have whole different 
strategies of what we should be doing with our heads, what we 
should be doing with our time, and what we can now lend to the 
computer 

I think it s not just whether it's courseware or software that's 
the issue. It's what we are teaching in our schools that computers 
are stimulating discussion about. This is also something that is not . 
even appropriate, F think.* for industry to do. It's something which 
needs a more ecumenical appioach and Federal investment' is a 
way in which to effect that. 
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The laat (hitig (ha( I (hiak is oxtromelv iniportaiU that wc 
haven't talked a gieat dvi\\ about is policy. What do we think we 
Hhould be doing on a nat ional level with eoniputeiH in education? 
What are our goals? What aie our objectives? I am not talking 
about this in the sense of a national education system sucJi as you 
might find in Britain or France oi* Japai^ in which they have* made 
major i\at ional commitments to computers in. education. I thitik we 
need a variety of dilTerent kinds of |)olicy issues, pohcy strategies 
and policy goals that can be done foi* a lelatively small pro|)ortion 
of the hinds that you aie talking about iiwesting. i think that's an 
importmit wddition that 1 would like to encourage you to fhii^k 
about. ; 

If we don't know where we are going, most iu\y l oad will grt you 
there and 1 think we need some articulation of the issues and the 
long-term goals that we are pursuing in education in this countiy 
with regaid to computing 

ThanK'you very much. 

Chairman Pkkkins. Thaiik you veiy much. You made a very 
good witness 

Now if the Fede^ial (lovei iimtMit were to do anything in this area, 
should we emphasize teacher training or purchase oi hardwaie or 
should we leally do both? Which f)urpose is more important or are 
both eqiujlly important? I am talking about emohasizing the^each- 
er training oi* the purchase of hardwaie* or should we really do 
both? (live us an jinswer to that. 

Ma. 1)kR!N(;kr. My particulai* feeling is that teaclier training is 
the most important part. 
('hairman Pkiiktns. You say teacher trainii)^? 
Ms. DkiUNdKK. leacher^training is the most important part cou- 
pled with the evaluation of the curriculum. It s very difficult to be 

pij£ch 

what you are trying Jjnvith them. 

ciueslron t 

have funds to purcnase hardware and I think that that is impor- 
tant. That ma^ sound a little unusual for you to hear from a repre- 
sent^ative of a computer company, but 1 have foujiid that in the long 
term, people*8 goals and interests will be raised* they will be more 
effective puichasers and an informed customer and a knowledge- 
able customer xs an excellent customer. I feel that's a rather com- 
mercial way to say. but from the other side* I* think you have to 
know what you are ti'ying- to do and training and the challenges of 
training are the only way in which I think we can do that effective- 
ly 

Chairman Perkins. Did you want to comment on that, Mr. 
Tucker? i 

Mr. Tucker. Well* I am in J5ubstantial agreement. I want to re- 
emph^gi«e something that Dorothy said a moment ago, that if by 
framing we mean a 2- or J?-day workshop at an elementary level in 
a programming language, wet might just as well save our money. 

Chairman Pkrkins. We might just as well forget about it. did you 
say? ^ • * 

Mr. Tucker. That s correct. 

Chairman Perkins. If it's just 2 or 3 days. 

Mr. Tucker. That's right. If what we mean by training 



an informed user or pi^chaser of computeis if ^ou don't know 
hat you are trying Jjnvith them. 

Now there is no quesTron that there are many schools who do not 
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Clmirinau Pkhkins Whnt (Uiiation do you think it will take lo 
' Icnuh llio ii\Htiuctt)i-H to ust> t hcstwomputors'.' 

Mr TiL'CKKU !l (iopoml.s (>miivly on what you^iro IryiiiK It) do 
th(MU. Thai IK to say, if th(» ohject ol tho y[nmo. loi- oxnnipic to ' 
^return to an oaHity example -is to nni.so l^e wntmg curiiouluni 
iM o\ir clomontaiy schools so that students learn to write not a 
(itdo. but a lot. b(>tter and then to learn how to use ion\put(Ms as a 
part ol a wholly, chanKod .writiM),; eurriruiuni. then I thiidl you 
know mif,'ht be Uilkin^ about a summer a/ least and a lot of eon- 
tinuin^ work during tho year and beyond /(hat. over time In other 
.words, a sustained offort which js key(>d ti/the needs, ultimately of 
purttcular leacht'rs in particular schools. / ' ' . 

U (he objective is to do .something in .ycitmce. it might bo a littl(> 
mt dil((>rent, l)ut it depends on what Lni are trying to do The 
major [)oin(. it soenx^^ to" me and l/orot.hv made tho point a 
moment ago is that you aVo not teacbing about computing That 
i«. you are not , teaching .sonu'body Unv to u.so a computer 'IHie 
yjoct of the game is to teach th^>m l/uw t;) use a computer in the 
A.ntoxt ol a curriculyni which tbo.y have thoroughly consi(i(>red 
ami n>c(WKsideVe(l and probifbly chnnjjfed in tho i)r()cess." That "s more 
difficult and takes a long(>r time.' 

Ifyou'do that, then you got to the problem that vva.s\alkod about 
even eaiMu-r by Judy which is. ultimately, that doesn't do any good 
un loss 'they .can got their hands on complitors. So. in my view the 
answer to yout: question, Mr. diairmau. is both. DoingOne or (he 
other doosn t make any sen.se. You have got to do both. 
, (luurman.PKKKiNS. Ms. ^Anderson, iW you want to comment on 
(hat question? 

Ms. Anokrson. I would have to agree that the two, hardware and 
(rammg, are inseparable. If you Wan( to-you poin(od out earlier 
tha( in forming some (ype of (raining to assist teachers in making 
a wiser purchase. In 1 or. 2 hours, I can provide teacht>rs witl\ 
,eiiough--just an overview of the use of computers and give them 
enoufth information to make a wiser purchase. But as far as using 
tlie computer as a tool liir learning to really make an impact on 
children s learning, that typo of training takes time and it takes 
the hardware. I have done it both ways. I have seen t<njohers— we ■ 
have all- seen teachers receive quite i\ bit of pressure from the com- 
munity where the community will Have a bake-sale or a whatever 
saje and just dump the computers in the laps of the teachers. 
.Ihose computers don't even get unpacked. So the Ijardware with- 
out the training— they are just, going to sit in the packages. 

Ihe other way does not work. 1 know that. That is a fact that • 
training withou( hardware is a was(e of everybody's time. The 
othe^- is a waste of everybody's dollars. The (wo. in my opinion, are 
inseparable. The timing of them is important. The two have to go 
together. ■ ^ , 

Thank you, Mr Chairman. 

Chairman ^Perkins. Let me compliment all 6f yoa people. You 
have been very helpful to us and we appreciate it. We hope to 
write a bill in the near futijre. 

Ms. ANDEiisoN. Wonderful. Thank you. 

Chairman Perkins. The subcommittee is adjourned. 
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[Whereupon, n( 11:1)1 m in., on Tiu^sday. May 1. lUSl. the si|bc()!n 
initlee was adjourruMi 1* 

[ Ad(Uti<)!uil intbrrnation Ibllows i 

<>\i-ilviKw ni- M |{ :i/.iO 1 

rm K I )*u<>vii>b:,s h'Nus r<i iocai si imni dimiuu ts kok mi- Ai t^i 'isj ) )on conh-) • iKii 

' MAUnWAKK 

^ ft 

SiT 101 Dim u.MhCM puipimr i)f llu* 

S<H- Itfl! DofuirH liMMiH. MU*hi(iin^» foinpuU'^r luytiwiUf 
Si»(* UKt Outlnies I lu» allot nl n)n of tUt* IuiuIm 

StH- U)l SjXHMIu'K (Iti* npplicniion ()I(K'ohh looiil cihujitinmil h^mmhu^s ijuimI roin 

ploto III ot(l<M- to ohUun IuiuIh t)\ (^i this ^d!*' 
»Si*c HK'> ()u(!iiu\s the tcHpoiirtihilincK ol I he Stnlc rdiunlioiinl 
S(M* UMl !*r()\'ulf^ lor llu* pai h( J|>ntu>ii ^■hu^!<»n Iroin piiMilc si IujoIm 

• Srt^ 107 Aul hur i/oM iippi opr lati'.M ItM lluslillc 

TlTl.F. n KsrAIUlSIlKS INS^nH.'lKS ru 1KAIN IKAI MKUS JN IMK til'KKAnoN AND I'SK OK 

St^c liOI ProviiK'ii for a svsU*ni ol ki'^^ii^^ (•i>nlraii.s 1(j !){• is.sntMi 1>\ tlu' Nnlion 
al S< iiMu-o Koniulalion U>i llu- purpt>Mt\s ol rstahli-slimf; IIk'sc mMlitulos 
SiT IKVI l*roviilrM MlipfiKis (oi U-t Ium s aMfntiinf* ihcsi- mslifiilos 
S(»c «0.'^ Ant hori/aloii ol n|>pr<jpnaU*s lor (lus (itlc ^ ^ 

rni.K 111 ruoviuKs koh tiik kvaii aiion c>» (OMri'iKu uh.aiko vi.rnNoi,o<:v. ok\ ki or 

MKNT i»K MOOKI. OOMn'JKIl KOhMWAMK. AN!) I>!SSKMI N A IK >N (>K INrOUNtAllON iU" 
Sl'ATK ANOKOOAI KlAU ATlON Al. AOKN( 

S<M* .'{01. l*i*ovui<»H lor syMtfUi of ^^innls aiul roolrniis \\\^\\\ llu* Naliorial loHlitnIc 
o\ KdiKiituHi aiuiHu' Njihonal Sri<Mu*t* iMmndnUou lt>i (ht* piirpos(»s 
S<M' XKYl Provi(lt*s lor pnvnhM»valual ion and (iiHsoinmnl loo <»r!orlM 

l|.R WlhW Tiik {'oMn 'IKK LnKi{A( \ At "r Skcmon mv Si^ tion Analysis 

TIh* lull's purpOH<» IS to provid<» iiRsmlnncc lo lorn! Cihunlion aKi'iHirs arul instihi 
lioiiH ol' In^hfr rducahon !o proinoU* rompuirr littMacy amon^ i»l<Miu'r^(arv niul s<h*- 
inula ry students niul (Iumi* (tNu*h<»rs niul lt)r t>llHM- piirpos<»s 
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h'lTI.K 1 ACt^l'L^VTION OK COMI'liTKIt AaKOWAHK 

S<«<* 10 1; Drrtnos the pinposoH of tins s<M*tio!i as aiitliorr/.itif^ nssmtan<*<* to lofjil 
ediicntional nj<<MH*i(\s for tlu* ac*<|insit u)h ol t*t>mputvis in ord<M to proniot<» stn<l<Mit 
conipctiMur 10 tlic operation of n<»\V tot hnoloKios nnd thort^by improve tluMr nc*nd<Mn 
ic poriormainciv ^ 

St>c 102: I'rovides dennititj^of tlu; relevant terms in the bill Dt^fines computer 
hnrdwaro as ituhulinK a da t ^processor \Vhich can Ix* ptOKrninmed in at least thr<M» 
langiiaKOs, has a raiuioin aeeesw nuMnory rapacity of a lei|st sixteen thou.^ind bytes, 
and is or cai^lx* connected with a screen for visual diHplny KurtluMinore. \w connec- 
tion with sucli a data procoBSor ther(» must bv n displaj' screen, and one nior<» disk 
or tape drives Finally, the di^Hnition itilcudcw any e<|uip!n<Mit !ioc<\ss;iry f<>»' tlie in- 
stallation of* such e(iuipin(»nt 

St»c lO;?: Provides that ol the lunds shall ^(o to the State ihI neat ion a^jency for 
monitoring and ent'oromncMit purposes. The renmiininK funds slmll be allocated to 
Iwal educational agencies on a per capita haRis^fhis section further specifies that 
l(K'al educatiqnal a^eticy shall not longer be eli^^ihle for such assistance after reach 
iiig a ratio of one cotnputer per thirty i^tudetits \ 

?>oc MM: I'istablislteH that m order to obtain funds undiV this title, the local educa- 
tional a^(ency shnll have approved by the State Kducattwn Ajjency an ap|)lication 
flpecifyiuK the U>cal aK<*»ey*8 conu)Ut(»r procMiemetit proLf»»ni l*be application nhall 
contain aHSUranles that llu» local aKen(,7 will provide mnds first to those schools 
with the least cAnpiiter hardware per student and that the funds 'are not orovided 
to any schiK>I tlua has reached a ratio of one computer j>er thirty students The loeal 
agency fnust a ls<n provide as^?n ranees that pareiUs will particiiHite in the establish- 
nient of the computer hnu dwari* ay(iuisition proKninr * 

Si»c 10.^: Racfi state which desires to have ity l<Kal educational agency receive as- 
sistance under this'act shall have on file with the Secretfiryan applicatioti submit- 
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r. Mw ntV V ''«'"H> »|..r.!.v,nK tlu- Stat.- s cofn,,l,n.,. r witi, tl,.- n- 

>u;lu., n.oi.. ..m l, .Stnt...nliu <,t.o„ nK.-.iov shall J-ul.nut. as ll„. S... M-t:„ v n-mi., .-s 
rc(.oits t(.,-nal)l<' (h,- S,-ci vl,.. v loc^mv out tln.s title ><<|uin.s, 

..rm!...'I!'h ' 'r" m'' "«<■"'•>■ shall nuilu-|.n.v,s,ons I.., th.- |.a.<.>-.|.atu.n ol 

n.-o.ls'o su. I < liil|P-M, to Ihv rxiu-iulilun-s lo, |u,hh- s. Iuh.I stml.-nts 

l.ln (o, tlu- d.-v.-h.pm.-nt ol short lea, or n-nula> h.-ssIom .nsl.tul.-s lo, th,- pu, 
Z: V"^ t.-a. h.-.s ,n tl,.. op..„.l,.,„ an.l us.- of a.-w t.-. huoloK,.-s Th,- o 

s... rr *' '■"-"■"'•'•^ "" "^''i'- m.upn.nt pu.l.-Ms,o,ml 

;• • .. .rsr,/^''^7''''V"''-'V''"''''''''"'''' T"'"''' '<>KM..nal s. u-i,o- .-.lui-at..,,,' 

mm, , Nat.onnl Sr...„a. Kou.ulat.on, u. n.ak.uK Krauts au.l 

>■ s. V . ..; ''"'V' to ••■MU,u,K those t.-a. l,.-.y who w.ll l„. 

M, . V'MM.I snou.larv H. h.,..ls whu l\ have sukstautial .,.u„l...rs ol . ul 

. I II?:? .'7' l«...,.l,o,t,p.-.l youth ... ,u proKrau.:. 

loi I hililii-u ol hunted Kunhsh profit lencv 

S,-.- ri,.,s.. atten.l>„K su.-h n,st,t„t"e« would he ..|.K,l,h. to re.-.-.v,- a st.p.-u.l ol 

.>^... pel week lor the pi-ri..(l ol atteu.lana- at siicli nistitute 

v.-ars iTlS.'. thmuidTl'^ll -^'-^tMMID.DOO l.,r ea. h .,1 tl,<- l.seal 

nn.r: in inkokmatidn iusskminai idn and KVAi.i'Ari.iN 
S.-, :!()! In ..r.ler to advise State and l...-al -.-.lucat i„a a«euaes on aciuist u,i, „l 
aunpu.... har.lwar.. au.l soltwan-. the Nat..,ual .institute of^-:du.-at ...u n t he W 

"--'ki- k-uis ..r ...ut i ads. ,.vaiuat,. ,-x,st,u« 

V ' • "'<• 'V.-.ults .,r such evaluatlou and d.-v,-lop n.o.lel m.ft- 

■ .h.rr . " •^'■"•'"•V ''■<»"Hl"l«<.n. through Kiauts or ci.tiart, shall o.,ii - 

. . ek or ins' , '■^V'"""-""'"-" <>". >«■,.! .l>M«,-mi„ation yl, 

m.uUls ,1 insl.u.ti.m lu the ..perat.ou an.b^se u( .-omputeis. OiK-aui/ations eliKible 
r K-MMts .,r eontiaets in.'lude nouprollt pic,h.Hsi.,nal .neut.fi.- ..^-i.Ku.ee uSk 

S a r,uVr"';' ;' T*?'"""' ^^^^^v^Uon aM,te.s. public tehJlfsiou. 

iv < II . amLinstitutious of h.Kher education (indudiiK coiMniuui. 

act ."^ r .shal K'.ve pri.,nty t., tlu^.- proposals which' iuchuh- th,- 

t iM mid l„t ad .-onnnunity luvolvcHient of such Kroups as parents, teachers, .sch.,,,1 

b.m.ds and adu„uistrat(„ s. and local business, or t., tho.sc- ,ro,K,.sa . <vhich a 1 lo 

ina> he iie.cs.sarv t.) .iiriy out tl,is luncti.)n 



National Association ok 

Kl.K5j(K.NTAHY .ScilOOl, hlIN< ll'AUS, 

., , . Urston. VA. Ann! /.'AS'/ 

H.)n C Aiti I) Pkkkins, ■ . ■ 
Uiiyhiim //o;;.s-e Of/irc /ititldnif^. 

(■..!lm^ed^v''i.l!'?'''r I''"" ^"V"""' ^T'"'"'""' ••^''•'"♦•■""■•v Soh.,..l^Pnnc.,.al. ha« 
.l owed w. h Ku-at interc-st the introduction and <li«.-ussioi, of the many b lis that 

h^nt nnd's aTi-^^^^^^^ "^'''^''^r ' '"/•-"Luters an.l coinm.ter traini... for st" 

l;7vv:;?i:arc\>;'hX t^;z:t- " ' 

ft..,mv.are'r"'! ^•"'""""^ the views of NAKvSP on th.s measure We wu.ild 

nvonV '^""''L|H-..nil its inclusions as testin.onyyor the 
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Thiuik you vcm v much lor youi kiiul couhuIcm nttoji of our n»nU(»Ht 
^mrcrclv \ouih. 

Kdwahd I* Kki.i k'U. 

KiH'losurc 

Statoiurnt On M K :<V TJu- t'Dinputcr l.itfraA At I ol 

Suhtnittcd To 'I'lu* lloust- KhMjuMihuy, Stvniulnry luui Vot'iit jonal K(iui-ntu>n Sub 

i*t)iuinittw Curl Pcrkuis. ( hnirnuui 
Subinittoii By 'I'lu* Nntioiuil AsHoiuifioii ol I\l('inontnry ScUcktI rrnuMjiMLs Dr 

Saiiuiol (5 Suvn. KxcM ulivc Dircctoi 
Date- Tuesday. May 

Th<» Natioiuil A.HHociatiou oi KIcnuMi.taty^.'^u'luH)! Pruu jpalH. i cprohJc^utiUK ,ov<m 
22.000 cU'iiU'iitary and. nuddic* hcIiooI priiu'ij)id.s tluouKiuuU the nation, us U)cnl(»d at 
l!»20 AHHociation Drive. |{(»stoa. VA 2201)1 AnHoi*iati<^ri*H hmu f;(iaUi.s to Hcrvc as 

an advorato for i hildrtN^pruu ipals aiul tlu» pi uu ipalslup Vv iiuplcuuMit (Iuh Koal, d 
ofltM>vn varu'd aiuJ coinp^duMusivt* program ot scrviccH. luMU-tU.s *ind act!vit<l-H 

The AHN(K*ialu»u \u\H lon^ lu»eu uit<»rt»Ht(»d in tlu» luuacrou.s ai>pi(>n('lu\s Ixmu^ pro 
|XJHe(i tor art«U! iuf4 tlu- dcvoU)piu(*nt of ciiinputov ltt<»rary in tlu- < hmrooiuB o\ Ai»(m- 
ica Tho thi iucs of our \WA and UKH-I Natfonal ConviMUions centered aroutnl odura 
tional tn linolo^jy Our annual National Fellows Program Vonductod in c'onjuiu tion 
with th(» KU>rida luHtautc of rt»cluu^Jt>Ky an?l Walt l)i.s!u\v VVorld .s K\h^o{ (*<Maor to 
cusi».s on rducational ttvhnoloj^y nnd tho lon<l<M'slup skills nccessaTy (or (Mhuation u\ 
i\ n>inpiil(M' a^o Siveral of Our pul)licatu)nH havt^ fontu!'<»d. arti<*U\s i\x\A "how tos" ro 
gartling nurroroniput(MH Many ot our st^itc- asstx lation/ hav<* nu*lud<*d workHhopH 
and Hernuuus on nurroconmutiMH and computer literacy in tluMr state ass<K*iati<vi \, 
ineetm^H and eonterence.s F.le!n<»ntary aud middle School principals are concerned 
about computer lifeiacy and are douig .sonu»thn\^ nbont d 

We applaud, the ettbrts of (VWigresfl to do .sonu^thing about it. too. and <»rtV^*<'^*^^'y 
romiuend Chairman IVrkms and Ftepresentative Wirth for their strong interest in 
this area The introduction oC 11 K Mly{) exeniplilloH that strong iiiter<»st 

NAlvSr IS very pleased with the hasie concept of the bill to place computer hard 
>var<' intt> all seluK)! hnjidiiigs on a unit /children basis and to provide a strong train 
uig <^)m|H)nent for teaeluMsl and iidniinistrators Doing so thr()ugli appropriations 
ratlu»r than through tax U»gi^afttu)n also n significant point in its favor ^ 

Tlie AssmiaUion dtH*s fiave so\'eral concerns with other sections of the measure 
that sitould reeeiv(» additional attention They an* the state role, inclusion o^* private 
s(*[u)ois. training sites, and <*ligible agt»ncies. " ^ ' 

1 SUitv }{oUr S<»ction lor> (a^ ()[)ens -with "Kach state which d<v^ires to have<^it4 
hK*al educational agencies qualify " 'I'o us that implies a state may not d<»sir(* \ 
and, it not. eliminate all local agencies in that state from an op|)ort unity to partici- 
pate I nin sure that is not Vonr intent This language heeds revision to assure tluU , 
i(K*nl educational agencies have that opf>ort unity 

2 Pnrntc Schixus. The inclusiun ot private schools in a district financial assist- 
ance program ia substantially unconstitutional. The language itself speaks to serv. 

vices and participation in at* r vices. Tlvis title (Title I) is not n .services title; it is un 
equipment accpiisition title. It is therefore, illplaced and inappropriate We object 
nio.st strongly to this sectioivand urge its elimination 

l\ T^ainin^ Sitt's It appears that 'institutes'* must be held somewhere^ other than 
at a site in inc local educational agency using the s|x»cinc equipment the local edu- 
cational agency has purchased for its teachers, administrators. ^>nd students. rent- 
er flexibility is needed so that on-site training may take place. TK<M'e ar<» many 
more benefits to this typi* of training than there are to off-site training. 

4. TruiniTif^ FAifiilntxty. Non-profit education organizations are not eligible for 
grants oi' contracts to conduct trainyig institutes. They should l^v Title II forces rti(i 
Dill into tiu» Std)-comrtiiUee on Science and Technology and uses that type of Icm- 
guag(» almost exclusively When serving training ntjeds for education in ope^atjon 
lind use of computers. cduGatioj^ organ i7.aty)n8 have, and'will continue to off^>r excel- 
lent training progranis Our collaboration witli Walt Disnev World s Kpcot (Vnter 
and Florida Institute of Technology is only one sVimll example of what is^being done 
Such efforts ^ihould not be eliminated from cOnsideratiotv by restrictive wording in 
the bill to include scientific and engineering oruttUizations only. 

In summary^ the National Association ofv'Rfcmentary School Principals appreci 
atos greatly the efTorts of Mr Wirth and Mi Perkins to bring this important i^sue 
to the att€»ntion of C'ongress The above rcftommendations would strengthen !!.R. 
!i7r)0 and we urge th«»ir adoption 
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' E ^ " ^ '* o<>'««Pl^K.roasi.,nar«nd Scholarly I'nbl.shi 

• JJ'Khor Educ«t„.n. lM,on,a(..,.,al. l)iml1Wll,i„g/no.,k Club. Scluu.i «„d ( !n 
Irmlo d,v,8u,„« Our so.nc :<()() nuMt.bor publmhitiK lu.u.so.s pn.duco the va^^, ,„, 
ol tlu. g»iu.rul trade. od.uulKHial. rofcronio, nrof<>s.si„nal and rcl.LMoiw bobks ff.U, 
.shod ,n tln« .ouMiry and f.n.nd m tbi> nation^, libraries a.s w(MI/a.s a, nsulm.birr 
Intod muho-visnal matrnnl and lonipuli-r aoHwariv ' • 

riic suboommittoc Han llin^o bills bclbr^it 

"'V- ^^hiol; un.cnd.s KSKA THIo III ,., ,;HtabliHlt>^ati««al (VmIimh lor IVr 
n?,:;;;''.'. ^r^"^-"""" ^'-ntors. a,„.,UK o,h<>kfk'H. would pn.v ,1 ' n- 

lonnutH... on coii.putor coursj.ware inatcnaks: develop ^ eJl.r.sewa«L,MaleM«l8 
dovelop curniular materia Ls for iuHtnut.ng .students m the uae of co|fe'i,e h pm^^ 
b fn. Ih r ""fl <lo.n..M.stn„e eort.putor s.VHleni.s: d..vel«p nu-tZl.s for' e„a 

nK the handuapp<-d t.i u.se eon.puter.s; eonduet proKran.H clemonHtiatinK the vari- 
^^Iv , n'VV"' "'>"l'»lt'r.s; a.s«e8« tlu-nelatlvo quHl.ly and merit.s ofeo u n o' - 

^ devo1of..^.."h'''T''"'''''''''""' ^«-''''"P"»'"t« ... o.lucatio„al teehnol ,- 

«y level, p teai her tra.nuiif niatenaln lor a.n.pujer education; estoblisb a demon 
stratum lalxiratory to exiub.t exaniplen of 7H'r«ona! eom uiter .syntems 1 
eour«<'wa,e nw.tenal»; publusb a iH-ruHlu al newsletter on eo.nputer.s. eo n,'ut" ,r 
...K proKram.s an.l courseware matoriaks; as-sist the ConL-re.ss niul Kwle.ul a«i'i.c es n 
. advaneiUK .•oinpi.ter ednealion and teebnol.«y; assist tc.al libran^VsT. W slf,, « 
!3l'T ""^ video dme syslemH to tl e p ibl i § 

f u n " ^"'"POKM- center ,n a 1(K'«I sboppiiiK n lali 

j; H R .l7o(). he (oniputer l.iteia.y Act of VM^ which would provide fiind.s to 
H«l educational UKcnc.e.s for the acMUusition of computer ha.-(l«:;uie.st blisl ins 
u OH to tram leacherH in the o.HMaMon and use of new tecbnolo^^and prov de fVn 
«rr'l"l r'L' "'.^"'"P'"7-<'.'"*'«1 technology. develo«ment of^^Kiel con pute, s. 
ware and d..^^(.n,in,jtu,n ol inlOnnation to state and Uk'iiI educational aKiMiciivs 
K.,i.r. f- • ' N<»t.on..rSoltwa.c Act of liW-l, which wouldT csUiblish within the 
NFSr l.;.TK " National lOchicntional S<.ftware Corporation (NIvSC). T e 
NKM w.nild .y^eh.p- criteria for the selection of educutionAIIV .isefiil computer soft " 

softL -e'n?a»rr'"'r'' '"""r^ ""'^"^•^^"^ N^^' «' '-lop "."'1. 

co ItrnH^ n.fe r '" .P' "J7''« f"'- t'"' tli'velopaumt of such software innke 

SMmnnt?sX ' soft wiire development; provide a ckvuinKlunme to 

disseminate software inforn.ution to schools; and onifUK'o ... such other activitries as 
appropriate to encourage the development and use oF Huch softwa.e ' 

Since provisions of the three bills overlap, if the committee act« favo.ably on 
these prop<vsal8 it should combine the three measures. retaininK those pr vision" 
with luerit and rejm.nK those which hnve no meyt. In addition. m.y tUl tmrr^^ 
ported by the^.ttee should be conmlen.entary to. and not duplic.U.ve ,f t 
.Vll T.'J!'\i'^"*''"'""ii" Education and Jobs Act ai\l i: wh ch 

Y»T •^V^"^'"'' ^'Y^ "^^^ Advanced Tecluiology Foundat on Ac^ Vm 

4.H.I. which was reported by the House Conunittee on Banking. Finance and Urb", 

©iir testinidi.y. therefore, is di.wted to individual provisions of the three mens 
ures lH.fored the subcommittt^e rather than dealing witl, each bill separately 

l'NI)l!K KEDKKAI. INKI.irKJsJCE 

So? fef Iho r p':^' '"i^'*'''"'- "'^ ^'Hucation programs is what is now 

;>ct •l.Sv, ol the tjeneial Education Provisions Act 

PROmitlTION AOAINST FuDKItAl. CONTIIOI. OK EDUCATION 

Sec. A1> /jn,c;.v;<»! of any applu ahh pnwmm shall he i onstrueJ to autlwme 
inydepivtmvnt af!vmy. offrver. or employee of the UmteJ States to exeniZ a 
m .( superv,sLon or rontn>l orer the curnnilnm. prvfimm of mstnn-tum aciniints- 
Imtwn or personnel of any educational institution, school, or schi>ol system or over 
the selection of hbmry resources, textlwoks, or other printed or published instruction- 
al materials by any educational institution or school system, or to require the assiKn- 
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ThiH provision hiuJ its origiim almost Www dcnuics a^^o in the Nntioiinl DcIcmihc 
['Mutation at whuh ttinc it wns kn(xw!i as the Morse Talt AnicncJincnt , uulun 
live oi the agreopiont iK'twocn lilKTnl and ronsiM vat iv(\s tliat I'Vdcral nitl io cciiu'a 
lion should not mean KcchMal mlluona' or control of local (nhuation |>^( tiO'« 

SiHiilar provisions aro found tn the Lihrarv S^'rvicos and Construrlion Act (StM- 
2(1))). the Department o( Kducation OcKiUuzalion Ad (Sec U):i(b»). and the Joh Tram 
. uxy, Partnership Act (Sec Mf)) 

Federal t'valuation of softwarr or othet nistritctional niaterialy would cleaily vii^ 
lute this weU-established hands off mandate What value judKiuonts wtwdd tfi?* cval 
uators apply ' And how would (hose value judKuienls clianK*' from adnmSisti ation to 
ndnunistration" What mllumee would such evahiatjons have on the adoption hy 
UkiiI educatiotud aneficies t)f one item versus an-olher" We strongly \\v^i* that lU) 
provisions for evahiation t)( st)ftware or othei uistinctioiud nuiterials h(» uK'luded m 
any hUl re|M)rte(i hy the'comnhllec* 

iNsr!aM-rn)NAi. matkhiai-s 

Any JeKiMlj|tion reported hy the committee should nrciKui/e (hat the new tecluu)! 
oKy requires not only discs, chips and other sumlar materials, such as ti^xlhooks. 
manuals and wurkh(H)ks One must eonteiuptate iu)t only tlu' materials usiul in the 
c<)Miputer itself hut also the necessary complementary materials referre*! to 

The Oclohi'r. \W2 report the National Science Hoard Commission o\\ Precollego 
I'khieation in Mathematics, iScience ami TechiioloKV. 'TcHlay's Prohloms, 'l\)niiiior 
row's Crisis'*, aUer recount iuK the tenchiiiK pt)tential of the new d'chnoloKV. adds a 
cautionary note "However.. coiAputer software is ^;eiierally imuiequate. and the full 
{xHential of these technologies lor instruction lias received little attention 

Th(* Office of '^echnolo^^^'^Assessnu•nt. in its repor t, "Infortiiat ion Technology ami ' 
Its Impact on "American lOducatit)!! profers a similar conclusion "OTA found that 
the nuwt-often cite<i 'harrier tt) current educational use of It'chnolo^jy was the hwk of 
ndetjuate educational soft ware " ^ * . 

Tlie cost' t)f tieveloping instructional inatv'rials lo he used with lJu^<iiew technology 
is veey hi^2;h Some companies have invested as much as $1 T) million in their com 
puter st)flware proKrmns Small companies are consequently often (Jiscoura^t'd fix)m 
entering the fieUI hi addition. hiiKe llrms are reluctant to risk substantial sums in 
enrollment areas which have a relatively small nuniher of students 

A principal conclusion of the Jan\iary \W\ Ueporl of the U S Depart meat of 
Kduction Task Force on [^'urninK and Klectronic Technology stateti: " . 

Many private sector companies have made tentative; forays into develrpiiiK tech 
nological products and services for education Th<» (AH look for future efTorts io 
expand the impact is not bright, largely because education systems provide lew sig 
nificant incentives to private-sector entrepi<*neurship in this area 

This finding impelled the following recommendation: 

The Department should provide incentives lo encourage private sector/ univorsity 
combined o (Tortus to develop exemplary "high quality ' software for computers and 
videodiscs This should be done in C(K)|H'rntion with school districts and stjit educa- 
tion agencies that elect to participate in such ventures. The purj>ose is to get all 
involvod in making the tjade offs thiiUwill be needed to successfully in^plement the 
new technologies in instructional settTugs 

We also cite the December, 1982 policy pai^er of the Council of Chief Stnte School 
Offifers, "Needs for a Nc\C National Defense Education Act' " which stated: 

The fields of mathematics and science are particularly vulnerable to the rapid ob- 
solescence of instructional materials Allowable expenditures under any federal pio- - 
gram should include assistance to school districts to maintain reasonably up-to-dateV 
texts and library resources. School districts and states; could use funding to meet 
their needs, including at least: 

New science and math sequencen which matclvthe stages of children's intellec- 
turni deveJopment; / ^ * 

Updated curricula which accommodate technologiral and s(KMal chanj^es; 

New mathieniatics and science equipment, including computer hardware and soft 
ware. ^ 

hi the light of the foregoing we urge that prime emphasis hi' given to the develop- 
ment of high-quality courseware, embodying lM)th the latest knowledge and tech- 
niques. and involving, as the Dispart men t of Education Task Force report suggests, 
the combined efforts of the private sector and the academic community 
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IMtlVATK ^5K(•YOU PAIt I K IVATION ' \ 

I n ,[ I'diu-at.o.i {•rovi.s.ons Act ((^T-'.l'A). th,- law wli.rli r.ow ai> 

(<•» In awnnlmn i-o..t,..,-(« „..,i grants (,„ tl.c ,U.v,.|op...,>..t „1 n..'. .ruia o. ...st. ur 

w IH .i.-volopiHi r a n.a....,>. con.lui-.v,' to <i.8.s,.„n..at.,m tli.oi.Kl. <-ont.nm.,K o.ii 
Hultat.oMH w.th ,n.l,l.«l„>r.. ,H>fm,„n,>l of State a..,l local .•dv>ca(.o„al accnc 'h t ac . 

;r.uS=a:ro.;r"'"'''"''-^- -"-.^..t ex,.;:*';;.!:, 

rins pr.yutc secto. pa. (icipat.oi. facloi is not ade,|uat<>lv k-cokm./i.,! in Hu> iumuI- 

ni I >< .sh,.,ild len th..s .,,a..,latc lo, p.-,vati' H.-ctor pa. ticipat.on lo,- \t m Las.-.l on 
hard ox,K-r.,„cc r.,0 ol\c., luwo currieiila and luatrnals boon dovclo.HMrAntI Ki-do 
al as..»t«ncc wluch now .-ost undiHtuilH-d ... collogo UbvnnoH o.- a -a. h.n c lo^ 1 1 

.'.iiinnTn^ «^»'"<''';"""" Textbook pul>l,«l.crH hav. v.riuablo k w J, 

otef^f' I 7MV'|<i "«.'nt«. toacho, prol>l,.n,« and the- .T.vrind o 
otbc, factorn which go into tho devHop,no,,t< and .sul>«,',& „so of succo-ls ' l i , 
si na tional niatci ialH and curr.ciila > j pi— « ... , < . .miik s.smi in 

In add.lion, juHt a.s yHc pnvatc st-ctor ha.s a rccof<.,.z/d and pn.por .olc ... tho do 
V iopn.ont 01 in.struct.iWi inat^>, ,als and cnrncv.la. ..so it «l«o iL a rol,. n ra.a 

no'n. ZT,™ n- •''"^•'.'/"«t' "-'"o..al niatoriaks and curricula aV n atl^,^- 

n w, L r- l^"''';«'";'X.n.v.dc in service t.aininn t" tcachcrB in the uhc oI tcxUs 

j::;..tSXm:'v:';^ ""-^ -...--^ 

• tivI^'L^^l^T/.l'^^Y'''''''/^'' ■•'MXTt found thai 'to ,nako the ,no«t effoc 

V . r y "'"K-V; ^^«« " "<'ed lor R&I) in learning .stratoKi<'H and ^ok .i 

l.f w r^^^ r"'!"^" r-^>d"^""" "'"'-^^t.ve anc'econonncal cu rk'Sr 

eZn i. ;. . p.syc holo«,cal and cognitive impnct.s of toehnoloK^-balTd 

(It Dfn-ctly support R&I) m these ai-(<aH 

•I^I SZT'.''*^'' ■"■'""'i'' 'Vr^'"^"^''"' f"-""' f<Hn,dat,on.s and indu.sl.y or 

.nvl:il,j;:;?t •• " combination of both by using Ke<leral fu.iding to leverage private 

by'li'.e oS^'.'eJ^r'''''^"'' '^'Muire tho basic .esen.eh Lirgod 

rhii-f among tho items to bv mandated should be 

Kosoarch on the instructional uses of tho now technology 

wirh\t":;;^:;;XJ"'''' •-•'^-'^ doveioped ,0 work 

J R'oi'".'T'"''-\'' 'i"^^.3<7clonts learn through u.se of trfo new technology 

- 00^0^,:^; -.iZicZiXlr.:;^^^^ ^'>->-^ •-"■iy 

.»)laH2)''oT?hn\^'" ^ith fho intent of (ong.e.ss as .set forth in Section 
f lvihlirl^n} C.enern Lduoat.on Provisions Act which states that "The Congress 
■ l^"' ''7j'^''^'n|f to tho policy of the United States to . help to solve or t allt^ 
y.atej.^ problonu. o a-vl pro.noto the roforn. and renewal of Xmei icm. odu U on 
^^"•"Kthen the scientific and t/.chnological foundations of education " 
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ri„t/"i"'rT"' t" devolopmont of computer software hss Iwen codv- 

r Rht violation. Fho ease with which sofl^arc caa be explicated and used^ln tho 

a rajTiVllten 1.^'' "'"'^^ "'""''"^^ 'f"^'^' hnvs l.armndo this 

cies i.'rthoTnnlrfH?''""!'' "r'!"''' '«'K*«""tive providing assistance to educational agon- 
TLW «'^*»"'S'tion of software, either through purchase or loan, such legislation 
should make cortn.n that those receiving such assistance a.e sons tive o I nn 
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'lu)n\s copyright Iuwh nnd will follow llicin Such a BonHilivUy. lor (♦xnmplc, should 
bi* iH^flectcul in nuy plium the hill iTnj(hl rcHjuuc (Hlucntioiml ngoi\cioH to Buornil 

hi this connection, w(» invite the conimittc(»*H att<>ntion to tho pohcy stutcniciil 
ndoplcH) by the Intornntionul Council for (*onn>uterH \x\ lulucution. a con^ot tuiiu of 
, grou!>s from luitiouR, includiug twenty Hvo V S State and national oigatH/.atioftH, 
and 14,000 indivuimtfjeachorH (xl computer litei*acy niul coinpufer .scu»nce 

!«klucMlors ne(sJ toTiue the l(»gal ^in\ ethical ikhU(>s involved in (*opyr!j(ht laws and^ 
piibli8h(*r Iicens<» agreenienj^.s and in^iHt acc(»pt the* reH|H)n.sihdit y for enforcing. adher- 
ence to theae !n\v« iuu\ ngreement.s. Budget const rauiti^ do not <»xcuse ilh^gal u«e of 
«oftware 

KcJucatora .should Im» nrepar^d to |)rovide «o|lware devolo(H>rtf or then agents with 
n diwlriol level approv(»A written jH)licy statement including lys a raininunu. 

1 A clear requirenient thai copyright law.s and puhliHlier licen.se a^;re(Miu»nts b(* 
obflervH; ^ V 

2 A stMlenient making teachers who use sc1um)1 eipiiptntMit r<»H|H)n.sil)le for taking 
all reasonable precautions to prevent copying or the uye^.ol unauthoi izcd copicH on 
.school equipment, t 

'A An ex|>lnnation of ihh .stefKs tiiken to prevent unauthorized copymg ot the uh(» 
of unttthon/ed copies on «ch<K)l equipment 

4 A d(»Hignation of who ih authorized to sign Hoflware license ngrecMUenlH lor the 
.school (or district); 

f) A deHignation*at tlu» Hchm)l 8it(» hwe^df who i.s r<»«^H)nyible for enforcing the 
tenn.s of th(» diatrict policy and terms of ItceuHing agre(?menta; 
() A stiitement irulicating teacher re8jH)n9ibihty for educating stud<Mits^il>(art 



legal, ethical and |)ractical problems caused by illegal us^^ of>oftware 

We. urge that the provisions of tlu» policy statement advninced by the Council jS| a 
part jbf the established |K)licy of any educational agency or oth<»r <MUity utilttJIig 
Fedenil funds for sof^vAre and fH)tentiid r<?cipients must attcvst to having sucl^ii 
• eslablislu'd pohcy ^ ' 
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Federal education aid (>rograins traditionally include a provision that Ked(>ral * 
lunJlJshouId sii^)pleinent, not supplant, local and stiite exfKMulitureK 'Una has .the* 
effellFihat the Fixleral funda provide <»ducation aid, not merJ financinl aid Sucn ^ 
provision should bv included, in any bill ro(>orted by the committee \ 

Similarv, a maintenance of effort nroviaion should be includiML IT a deficit biL 
denedyFt*deral (JovcM nment is (»x(K»cted to ex(H»nd .scarce rinancial TTOourcea to as^siat 
local ai^d slate (education effortii. then the least tluU should b<» expected of sikA 
statvs and hK'alities is that th(\v maintain their own l(»vel of o^^X'uditures 



CONCMUSION 



This testimony has been submitted with a sensitivity both to the need for budget- 
ary rostraii^t and the equally great need for a technologically litorale and knowl- 
edgeable citizenery 

The report of the NfcF study commission is aptly titled "Today's IMoblems: Tomor- 
row's Crises" What the Congress now does will Jkuh either a title of "Today's Solu- 
tions; Tomorrow^ Successes* or "Totlay'a Negject; Tomorrow's Failures". We opt for 
the former V \ 



.J Intkiinational Business Machines Cohiv, 

Washington, IK\, April M 1981 

Hon.'C-ARi. Peiikins, 

Chairman, Sub<\)mmittee on Elementary.^ Secondary and Vixational Kchication, 
House Education and lAilwr CorMniitce, U.S. House of Rcprx'sentativat, Washing- 
ton. 1X\ 

Dear Mr. C-haikman: Thank you for inviting me to testify in behalf of IBM on the 
use of computers fti Schools. Unfortunately, 1 had a previous commitment I was 
unable to change. 

IBM has a profound interest in an increase in the computer literacy of the teach- 
"*trs of America's young peoph? and through them the students themselves. And we 
have hope thmt computers ai-e one tool that can im^rovt* instruction in basic cours- 
es. Tbis interest steins not only from our industry s need for highly qualified new 
scientists and engineers as new ^nployoes or from the fact that increased computer 
literacy will create demand for our pr^ftcts. Most important to ua is the fact that 
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riHing (<vh!uc'al nkillH will hv i»ord(Hi il (»vt»iy AnuTUan nlum la (o parUcM[)n(o k 
o>8fiiully atui uroiH'rlv \\\ oui hoc k^Lv and in out mnvaHmKlv («»Ch ' (Houoinv' 

IBM IB conc^ncd almut the unahtv. trainiMK and Hiinunrncv \\\ iuuhIxmh of 
onco and oriKnuHMmK Kvnduat('s irtcriticnl luddH lioin oui uinvprHitirH U (hiH oxjin\ 
try 18 to loinnia industrially romiH^titivp. wr iniiHt hav(» (lio iimovativ*^ xkjllH n» 
(luiiod to prcKkiOr KnviM cost. hi^htM (jualitv K*»tHi« aad soi vurs and llu^ (t-aduMs and 
protesimis (o loach (Iiohc hKiIIh Wo sii|M)orl tlu- oKoKh oI (h(» IIS ^^^)vrrl!auM^( 
througli th(» mtM haniHniM o( tho National Sckmu o Kuundalion and o(h(«! m irm <• siin 
port nKcncirs l(> fo«((«i iinivriHity it^Hoanli proKManis aod (o umo it^ k*l) oxiHMidi 
furoH (o nu'o( national woals and tcr 3tiiniilato tho riUhuHumin ol v(au)K Kiadnatt^H 
BtudtMilH (o remain in llu' trarhiiiK plof(^»»aoa As a demou.st ration ol ilu in!(»roHt. 
IHM r(H-(Mitly ainiouncod a ^rant proKrain o! $.U) nullion to HohvttMi univorsitioH 
upKfudr tlio basic equipment needed to inu)rov(« its manulactunuK and cnKni«*«'t ing 
curricula. nullion ti» Ki^^dU^Kc U^vcl l)UMiness schools to iuckmksc eaiplutsiy on 
computer science, and a $(i nyllron |)roKram to supniua youuK (acuUv \v\ computer 
and natuwl sca^nce Hut the v^apliasis on scu'nce aiKf rmuhcMuat ics must Xh^^wx earli- 
er m secondary schools / 

'Hnlav computers are used voulmely \\\ the admim.sttaUon ol s(Ton(hu v s( liools to 
schedule olaswes. mainfauv/ inventori(\s ol l)ooks and supplio«. tscluMluh* school J)us 
routes, aad provide Ki »<h/ and attendance record k(«epinK ( omputer htei acv soft 
ware i« also lapiOJy ad va/cui^ spurred m part by the lu>iKhteiud mteres! ol paic^nts 
\\\ tiuinmj^ lor tiieir chiklren as a result of the K»'^)\vniK yreHen^e ot Jow cos! pc^rson 
nl computers in the lioine 

However, software ic> support m.^lruction in tinditioiml sul)j(Tt.s such as reiuliuK. 
luathematics. and sofonce is still in a developmental sta^?e We are welt aware of t lie 
desire of educati)r>/and parents to see computers useil in the claiwroom to («nli«nce 
tho educationaJ^nH'ess as \V(dl to increase computer hteracy. And W(» share the 
concerns of inftuy that a premature move by hcIuk)! districts to buy hardware witiv 
oulHyiu^tntU traimuK ol teachers and planning for its use. can lie a tmstak** Ho 
nnise of tins concern, we have arrauKod for sc-veral teacht?i^ to take sabbaticals and 
work m lair B(H*a Raton facility Here their job is to review proposed (Hhicational 
software and advise us as to its value in the roid teaching? environment We believe 
strongly that much more research and development, need to U» done before the real 
promise of the use of computers to aujjment traditional toachuiK methods can be 
realized At the same time, there is some ko<kI courseware available IliM, as an ex 
*"^v]l/'^^ "'^^^"^"^^^^ educational software products in the past lew months 

*We do not U>lu>ve lack of money to buy equipment is the major harrier to mtolli 
Kent use of commiters in the secondary schools today Hut harriers do exist and 
must Im' broken down. First, teachers themselves must be tnqKht This was the chal 
longe we accepted m initiating IBM's secondary school ^nint Program. In IDHIJ we 
made Knuit.s vl l.r>OI> |x>r?^onal computeccMTM^H secondary Scfunds and VI teacher 
training institutions to help develo|) teacher capability. In IDHl. we extended thi^ 
program to 1\S addititmal states, the District of (olumbia. and the ( onunonwealth of 
Puerto Rico 

S(»?»ond. we must know more alK>ut how children learn IBM has loaned \\m ikm- 
8omil computers oquiupt^d with voice output and (iOO typt»writers to be used in a na 
tional test of the 'Writing t<v-.Road" methmloloKv develoiK»d by Hr Johrt Henry 
Martin Sixteen thousand cliildren from over lijr> hcIukjIs in fourteen states are par- 
ticipatiuK. and the results will U» independently eviauated ft the ccmipletion of the 
two-year study this summer by the Educational Testing Service. In another ap- 
prc>nch. mM has consiHting contracts with professional ^secondary ych<H)l teachers 
and teacher training institutions to help develop courseware. 

Third, all participanta in secondary education must be enlisted in etTorts to devel- 
op computer-baaed instruction. We. along with many other C0urHew#-e suppliers, 
are entering into arrangements with educational material publishers to ap*>ed the 
developipent and distribution of new courseware and to significantly reduce its price 
to schools.^ IT ' . 

I list thea^» IBM programs to demonstrate our first hand knowledge that the inter- 
ested parties: teachers, local and state school administrators, universities, equip- 
ment and software suppliers, and publishers- are highly njotivated to move the 
compiler into the classrooni« as rapidly as the development of the technology will 
allowTThe fact that adequate coursewnre is not as widely available. as we nil would 
like is not due to the lack of effort, but because it takes time and persistence t,o 
develop it. Above all. it niust pa.ss the test of usefulness to teachers in realistic, ev- 
eryday 8chck)l environmenflf. 

In your hearings you will be considering what should be the proiK^r* role of the • 
federal government in promoting the use of computers in secondary'schools. We be- 
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lievi* flurrt* i nn nuli'cd bv H.\ useful li^dcMiil roUv 'VUr hvs\ use ol coniputers .in the 
clasvsnmni still ret iMires much (ieVelopnient' support activity lt,iM our experience, 
however, thnt the pursuit niTswers by the [nntiovs close to the prohlein nuhvulual 
ly nnd <*om*ctive)y wil! more likMy develop the ni'ul(i[>hcily ol (tpproacties needed to 
malte irrof^re.SvS Snu-e. in ouv opinion, funding is not the nuijor harrier to pro^jn'ss. 
-any federal ^support should he sensitive to the absoluN^ need (or Jiiaovativr initui 
tivt'. «v-i)idirlK. h)r exait\p)e. premature (edi'ral stjuidaT<l»/;Mion (Jivcn oui virw of 
the nat'ure ol" harriers tt) the wuier uso of computers m schools. i\ is very dd'licult 
for IBM to support major additional hMieral expendit jin^s at a tune when 11 S dell ^ 
cits an' alarimnf^ly out of conlrcti* Many states liavc surpluses, and NSK's scienet* 
ai^id enf^ini'erinK education hudget has-l'xperienced rapid K'i"<^\vth and not yi't fitll.Y 
Ci)mmitterf * 

IVrhaps.most iinf)ortant. secondary school?? are |jadit ionally local resp^>TTSj!)ilitji*s. 
aiu| we believe the incre«?ijijLj willm^n*'.ss of local commuiWhes. in conjunctiim with 
industry ancJ universities, to iinnrove si'condary schools is sound lias'is loi prof^ress 
flowi'ver. 1 do believe the reptft t of I lie Commission on Pre C\)lle>»e MaVhetnat los. 
Science and TechnoloKV -Ivlucation for ihe Nn'tFonal Science IJourd provide>^ valuable 
f»uulance to the appropriate type nnd level of letieral involvement 

We fully support these hearings as a forum tor debate and discussion of this Iftsue 
\Ve^encouraf.je you to m'vile represtMilnt i^J^lJ; oin the loi*al oi>:ani/ations which are 
SUf)port iii>» the expanded use of computeiTTnsehools to teslifv 
Sincerely. 

^ Lkwis M HRANscoMn 

Seeattacheii Virr /*ivsnh'nt 
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Y KFI tCTIVF NI SS or Tl X HNOkOGY 

IN PRtCOLLEc'lE M ATHI M ATK S 
AND sen NCI TF;ACH!NG 



JAMES A-KULIK * J ' 

ROBERT L BfNGERT DROWNS 

Center tor Research on Learning and Teaching 
Thfi Un I i/^rs/ (y of Mich igan 



ABSTRACT 

Tlic fu\! iMAh*! applkMIiiiMi v)l scjciitilu' lco!inoU)^> Us i-vlvii .iin»n \M*rc nuiU* by 
* psyilu>U)p»s! H I Skinner ihrro ilciadcs jho In ilip yijis ^iiko. ihc i-niplwisis in 
instiiiC(ion,il ti'i hnnlugy has vhittrJ honi piogrjnunril iiuiiuviuin lo inJi^iJu.iii/cd 
syslcnn ol liMilung fn conipulcr ImscJ instnutuui Itu so ihnc apprOcic!u*s shuw 
liiMcicn! di'f^iics i)J nfoniisi* as juj^in piccollogo nialhcmalu s an J sticnic cLissruonis 
Pri»Kr>nnnu\l H^structinn ami mJiviJuali/cJ insiruouin lia\^c had un!y limited suctrss 
in raising stiutcnt a\.liicvcinoiU nr int^roving sluJcnt aUKuilcs in priuullogc vxliKaiKm 
( DYJipiiiri h.iM'i! iiislfui tjiin, nn Ilu* o!l\cr hanJ. h.u laiscvl sftjidcnl at liicvcinCt^ll 
M>;nilKantly in nunicious studies, diarnatioally aflc. tcd ihc anunint nf liim* needed 
li>r iiMi hrng and Icaimnj^, and picatly allcicd studoni a!!H\idc^ Imvaid th<? conipulcr 

jr 

htliKMliDM lias imder^iinc scleral revolui>onary iransfm in;iMons dii>iop lis long 
history The ( arncgie Coniniission on Ihgho! f:dnc:alion tlescnbcd ihicc ol !hc 
inajot ones |l | 1 he lust occTincd when societies hv*>!.n- !o dil!cicn!i:itc adul! 
^rolcs and ihc lask ui cducainig the y<)iing was ahil led . in part . from parents !o 
tcachois and Ironi the home !o iho school This spcci.i!i/;Uion in lunciion grcally 
iiror cased both the elliciency ar.J \hc inutorniiiy o\ odu*.iiMon A second 
I evolution occur red with the iidoptioii of the written word as a tool ol education. 
Tlie use ol wrfttisu^niatcrials \h 'eavlung freed learners from the hurden of rote 
inemoii/alion atid tnultiplicd the ;unount ol nilormntion at their disp^SiiT A 
ihiid I evolution cauie with the invt^iition of printing and the suhsoquenl wide 
.ivadabihty hooks i fie printing press pve learners access to v^ist storehouses 
ot ideas and information 

137 , 

O 1983. Bay\^ood Puhlithms Co , tnc^ 
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I iliKMluHi IS HOW being h.tnsfoiinril by .niufhci tovoluiuin .1 irvniuiioii 

bjSOli on jpplKlKlOU Oi SI KMHilu (oJuiolDgV UlslMMU)!! Ill tin* wuiils ol 

llic (\unOK>^* C onunissioii on I Ih-hoi I ilui.ilu»n ( I | , jl is \hv 'Niuiih [ I'vohinoti." 
^ jiul 'M tlu' loiii;nuj Jujuir ivIiKau^M^ as imu li as fhi^ ihu\' cmUci K^voUiimns 
'dul Ainon^ ilio bciuMUs iIkh ir. hnolog) pioinisrs Id l-i m^; Fimuktsmic |)i'Uoi 
iiunr voinlori.iblf . ,nul Li sirr" Icar nine snu'c^ stmliMUs will ho able lo iisi* 
tcihiu)I()g\ U) lo.nn .u Uioii own p.u 0 anil ai iluMi own cniuftnni*. c. 
DppDitnpiMos to WDik wnb vasilv ru hci niaiorials am! more suplnsiu a' 
probicjus, unUnniOii, nuluklual UiU)rni>^. ami anUnnalk nuMMiiViniMU oNmiium 
proy^ic^s 

, \ hc tnnilh lOvoliMiiin bojMn ini>vlcsllv enough neai^ ihroo ili\ ailos ai^n Tho 
I'vent (ha I rv^^nks n s boi'mnin^- \r.is ih^* pnblicatinn o\ [\ I . Skinnn s |^)S.| arcclc 
* Ihr Svirrur n; Lcainin^arul ilu* An o( TeaJun}^ " |:| Sknujor argued thai 
aulonKUei! dHiJiin^- nKulunrs vouki make UMclun^ nu>ie elkMive, and he 
iiesiM!>eil {he fMngrannued iiuu hnu-s iImI he aiul Ins siudeius had ihi'avly 
ile\ek'ped I he design ol ih»- inav.hines. he nolCil. was ^ unstslem w-ilh estabhslied 
lausol leanung I he nuK him s kepi leaincis aelive. leniloieeil mnci I lespunses 
nninediaieK ind lictjiieinK pie\enicd niaieiial ni a Lonliolled se^ptmee and 
gave ieainois o>nlri)l ovei iheii own leaintng lates In the aiiu le\ von. hiding 
patagiapi>. Skiniur pmJaiined ihe dawn t)l a new era !n tf(iueaMnii 

NVe air on ihr thn-shnhl o\ an exeilin^? and revol.iUorLMN fvr hI, in 
whh h tin* surnnlu shii1> ol m.in wdl In* pnl to woik \n ni an > ! m si 
mteii-.t Idiiealion must play its paM h must accept tlu* (hat a 
sweeping revision i^l ednealional praetiecs is possible and uirvitatMo | ^ 
P 

Skinner's prograninied niaehtnes and texts :ii lirst seemei! de^tnn\l to 
iranstouH oducaiinn. and instrnetional [Programs snon beeame a\ailal)k^M every 
siibjcet and gtade level Witfnn a lew years, howevei . vi itKS be:Mn timjirpi 
Ml the programs Ihe hll in ihe-hlank instrnetional Iranies. lhe\ Jiarul 
a(onu/ed lessons into imy hits Tfie instTUL^UMia! se<iueiiees were too nguiVi.! 
inflexible Tfie wlw)le api)ri)ach boied loO many learners I he erMkisms bceainc 
mt>rc and nune harsh, and by^thc middle of the r>bO's. it seeme\<l elear to many 
lhat SkifHict and his colleagues were losing the 1 11 si great struggle o! the 
tcchnologieal rcvohition thcv had started 

flope lor a teehnologieal era m teaching did not die howe\'^r In -he !aie 
1 V><)0\ prophets of a technological revolution hitched then hopes t > .1 :icw star 
Individuahicd instruction was the technology that was to Lhan,H* the ^hape ol 
cducalion. Like programmed instruction, individnah/bd mstruetion empfiasi/.ed 
individual work, sell -pacing. a(id the aehievcment ol mastery. InM n us.^djopgcr 
inslructit)nal units olten called learning activit\ packages or nuHlules and gave 
learners freedom to choose among ddlercnt mcan<: of achieving pic<.iselv 
specdied cducatiiMial objeLiives. Individually Prcscrihvd Insiuiction. IVojcct 
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I I I ICIIVLNI SS or t ()UCATI()NA\' Ili'MNOl (.H;> 

I ■ * ■ 

PIju. .iiul iJiuilN ,(,uiiK\l I duc-Uion l)i\.n}u- \hc bc^\ known 

nuliN uln ^\ n{ nils .iMlu* oMo^o li'\ <'l i>} insli tion j ^ { Siu h s \ sinns 

fO.-o»v<ii .1 ^M'Mi ,Km1 ot .ilU'niiwn u hilr iho U'<!i'i.i} lsu t'l nnu'nl w.is Mspf>or i nf>.* 
iluMf iN'^rlopnu'iil .lihi ilisscnun.ihun hut with ihr iln inV \\p ot K-ilor.rl huhls lo{ 
Cilm.ilh>n.U rrvMK h .Mul Jo\ OiOpnu'ni \\\ \vmis hHoi^-m in .tub NNsirm^ 

MoM K\ontlv 1.1 Ik .ihmii'.i i(\ Im.'lo^'jv.il icvolnimn ni cdiu.inon ii 

ifuiiu^hon >A\ ^.111 rc»|mii' iho siuJcni u> irsponil .ulivolv, ii v .in r^'inlor^i'^ 
coric^,! IC^[>^rl^^•^ iiniiu\li.Hol\ . il v.in uoik a\ iIh* sluJi^U\ laC.nul H v.iii 
;l bVsUNIKllK |)ljn n| mlsIiUv (li>n Alld (hc ti)mjMlU*f v.U! .iNo Jo kM\\k\ 

flunks th.if gnoil jc.K'hci s Jo It he .\u in! init'oly p.ii K*n( t nior , j i ii}>i:kuis 
c-xanunri.. .ni I'n^.ij^in^ (HtIomiici , .in J .\ i\\v\c\s sk \\0du\c1 ol nislriKtum 

A -13lH»'>^^ i\hu.ilof wiidn)', .iboui tlu- ilo\ok>pnu-nt ot insti lu lionvil ^ 
tochimlo^y iluiini; \hc ^ m\k\ \^U^0\ xa\U\\ his [\ipci **Nc\l year. 

JcMis^ilcni'-* |.|f Ihc iiiK- icK'nci! lo .1 JoJ.uaiion ol hope ul.tJo h\ 

iniMioMsol jews ih.il lhv;N wouli! nc\! teiehi.Hi- l\issover in lemviKMU Dunni; 
^cniiii ICS when J here w.is hule. .ulu.il hi.pe ol km 1 1/ mi; f'o.il the ljuhhil 
snstanicil ihen npinnisui wjtji llus Je. Luation liisl! uel lon il (eJinolo^Nt m (he 
eHl\ \en-. ^\eie in .1 ^lM)llJ^ predK.inieni Iliew hupe^ loj (he v^JininVol .1 
U\l-no!v.^:, il^ivt<* \W[e . onlimi.iIK I iiiM i.ueiJ J m inj' I he I'^SO -.uul Mh>(}\ hi^i 
ihev vveie .il^le !o ki^ep up ilieii spn irs In » on. ij I mj^ , mi nr\ I ve.n \ mk^ esu* . 
1 Htu*! ili.Hi this \ e.ii % Jit.ipp*nn(nK*nls .uul >ellM^ ks 

. insirnL I ion j I U\ h noloj^isi s iu« loii^ci need lo h<' Muhhoni opinuisls 
Jo hel!L*\e m'lho v vmudj' ol .1 te. hiio|M|;K,i! .i^^e in edn. .Uimi I nncs Im\c 
elMii^\(! Ilic invenhon o! the uiM uj^ainpniei hns nuhle llicse walcrslicd \cais *^ 
in i)'e hr.toi\ . I Imuikhi St^ioly MiHumis o( pcoj^le now nse e-Mupnu-is 
M'Clinol^v .it luMiu J ml M Uoik . v?tul tnosi wtll use ihcin in ther work jv ;he 
'•iiil ol the ur:!lMr\ \ \ .eJiMr v>uelv will .i!tr. \ ihom-Ji .>nK t 
<ew \ e.iis Ay'.i oui ei.i w J^ ^o-nnonK ilum^'lii i>i .is il^- .ilonn. ,\^v the 
likclihoiu! IN j:jv)wm^\ Ih.il II will he lenuMuheioJ h\ lniure ^enei .1 1 ions .is ilu 
^ornt.ntri joe I J^u.nioii is not likeK cs^.ipe the nnpiinl 'h.M ihe .ompniei 
IS le .\ If »>' < > n OUI ! M.ies 

^^''•'^ ' ' onihu' ii-,hMol.,r.K .il li-e in eJui^.w*- » ii| i. ie i.nei . ' 

' '^^'^ I'-v e>l.u.MiMiul ev , hill.. I |...\,- cren i r. nif' 

a^se^s the eliev^s nisi^ .:.hoi..;| k-. fin>OM^;> lh,.,niK |r Jmus touedui le-nlis 
li"n» their evahi.il i.»ns I ikr .,ihci levlew^ol Inulm^^s on insiiiM,.wnl 
t.^hnolo^V this ..no s.le.lr.e lis ...ver.iee in lestuUe.i 1,.. the in.noi 
lcJuiol.>v,irs Je^-lop:.! .in:, the k. .1 liuee Je..i.les pi ..p jmine.! inMnunoii, 
Mi.luuluah/ -^l svaeiMsoi le.j.huK' .1 i:d . > Miiptna hased nisU.utioM \n.Mhcr 
InuisiW ihis rc-po.' IS ruaiheui.iiKs .ui I s. i.iue te.uhni^' ..i the pieeoll-^ie Icvrl 
*«'^"Jswlu-e e.'-h.iiionV n.-e.K h.ne h-en'Oioun to he esp-e. i.iIK i'le.n ( ol!-,.e 
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level .„Kl non sncKO r.tuluiHs ate- mdu.m uciasionnlly , howcvo, , i.) provide 
luckf'.umrul lor (lie innjoi poinls 

PROGRAMMED INSTRUCTION 

Tspical ol ilu- reviews wniicn in ll,e l,r^^ w«vc ol exaienioni ;,l>oul 
p.oKiam.MOd mstrrunor, .i,c those by SilhcrriKin |5| ,i,ul Sclunrnn. [h\ 
Silbemun leponed results Irorr) t.ltecn e.\mp;irisons ol proRr.unrned arul 
uMivcntional Mistruc.o,, Ni„e ol thf con,p;u.son.s reported superior learninK 
liom pio>.,.„n,i.od'fi,stru>t,on ,„d sl^ reported rio d.llere.uc ri, the lesultsol ' 
ll..'<woUMj,„,j:,„ethods .SJ,r..n,n, s,epo,t w.sVised o„ th,rty-six eornpansori's 
•V pn.K.j.i.u.ed and convent irtn.il insinietion J iEfitccii ol (he a.mpansons 
H-po.ied. „n sr,.,„lK.,nt drlltrenee .„ nchievemcnt .vJ prograuuned „„d 

vo„vcnt,^n..ll> , ^h, elass.j^, luit sercu^'.'n studies showed a sign,! Mm 

superio,,!^ In, the s(uden(s t hat worked with the propranis, ami only one study - 
sl.owoda hnal supen.-ntv lur lh*^class.(*.om studclns I ight ol the expennVnters 
icpo,todai,>ne.,d^anta>;e lo, the st udent s using proRra.ns. aud one exp*ninente, 

KcvK-us!,.M„iheheldsol .iiathenutK s and s. lence education reported resuMs 
tlui were less lav.. rahle to pro,;,amnied instruction Hilgi^s and An(;cll reported 
""I onlv two ol |,.,„ieen studies m science and rnalheniatics classes loun.l' 
sinmluaMlK lujiher exariiinat ion scores lor students tauRht with pro,.,ains |7| 
ll.cothe. siudK-rlound no sij^nil.cant dillercrKcs in rcsuYt'sol the competing 
i^tr-ictional meihods /oil's leview reported even less lavor.ihle results (roin the 
•old o( inathcnvitics education (H| Of the studies he levicwed in which 
progiamined instruction was compared to a traditional method, thiee lepoited 
s.pnidcant leainrng gains in. mathematics in favor of programmed instructio,r 
Ihreo leported sigmficant learning gains m favor of the traditional couise and 
seven (ound-no statjsi really sigmlicant difference. 

Onlv a lew limiled conclusions can be drawn trom these caiK levicws I nst 
progr-imnuH instiiiction often has no significant effect on stiulen- achiov-Mneiu" 
N" sigmlicant dilfercnccs due to achievement were found m M) per .ent ol the 
studies .evievsed by Schramm (6| , m 40 pe, cent of the studies levievsod bv 
^Hbcrmai, (S| ,„ h(. pe, cent ol the studies reviewed by Hriggsand Aiigell (71 
and ,n 54 per .en, of the vudies reviewed by /oil \s\ Se..nd, vM.en 
ptoRrarnmcd instruction has a sig„,|,cant effect on learmn., the elie. , is most 

£K An cn .nstruc„on.S,lbc,-nia,. h| and 

jn^nJ J i r ' P..'Kran,n.mg,a,.d /oil 

ttwSnX«h/ ""'/"^"^^^ Programniing And tlmd. piogianimed ' 
SSS^- ~" of ...... tin ents need 
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Meta Analytic Method 

All of these early reviews usci) the s:une cnule techuKiuc !oi mtcgiating the 
evaluation results the box score, or iiequcncy count of studies favorable and 
i>i||avorablc to a method. Although box scores may provide a general overview 
of an am. they ^Kive serious limilations. Tirst, reviewers whi^ construct box 
score^do not all ujc the same standards in classiiymg studies as favorable or 
unfavorable Their dicholomous classillfcalions oftci\^turn oui 'o be unreliable 
Second, box-score reviewers do not say how (twch better one-method is tlian 
another, they simply rcpou^/unv often the method comes out o(i top Readers . 
need to knowiwhether the victories are', in (ilass's^vords. "ftyvfl nose hi in a 
walkaway"" (^) I Finally. box-sc6rc reviewers do not use statistical methods to 
find the characteristics thai distinguish studies with positive results from those 
with negative findings. Trying to distinguish between the two types of studies 
w!(Jn)ut using statistics is like trying to grasp the sense of hundreds of test scores 
without usin^ statistical methods to oiganizc the datu, 

Tfr overcome tlie hmitationsof such box-score reviews, (dass introduced a set 
of objective review procedures which he dubbed "meta-analysis*' in his 
presidential address to the American l.ducational Research Association (^>. 
By naeta-analysis. (Aass sirnply meant the analysis of aiiaK ses . oi moie iorniall> 
the statistical analysis ol a large collection of results from indivulual studies, for 
theputposeof i^^tegiatmgthe fmdmgs Researchers who cany.oui a metaanalysis 
firsi locate sludj^ ol an issue by clearly specified procedures They then 
characterise the outcomes of all studies on a common scale oi effect sue The 
effect si^e for a given ^tudy describes ni standard deviation units the dificrence 
m performance yflhe experimental and control groups Meto-analysts next 
desciibe Mudy feat^ures m categorical or quasi-quantitative terms f inaliy. 
inela-analysts use nu)lnvariate t.^hmqucs to describe findings and relate 
chaiactensiics oi studies to study outcomes. 



Achievement Effects 

Hartley located .1 lotalof fvMty separate reports wntten b.-lween I^^hJaiul 
r)74 on the effects of programmed iiiMiuction in elementary and secmidaiv 
mathematics class ( I I | These forty reports described result^ from a total of 
eighty itine comparisons of programmed and conventional leaching of 
mathematics. In llie typical comparison conventional and programmed classes 
differed in examin.iiKWi performance by only ,!! standard deviations The * 
performance levels Afvt he prbgrammed and conventional groups were therefore 
virtually indistinguishable at the fiftieth percentile for the conventional group 
and the fifty fourth percentile for the programmed gioup 
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I 

C ~L Kuhk^Shwalb. and Kulik's meta-analysis covered loity eight _ 
independent ev^i^ntions of pro^ialmned mstruction in secondary sviipols [I?]. 
More than two-thuds ol the studies examined apphc^Uions o! |>iogiamuieJ 
instruction m malhemu<V*s and the physical sciences A lew s'tudic;^ ^vahuned 
programmed teaching iif the socyl sclcficesAund ir lew locuscd on ptov^Kuiuncd 
leaching in the humanities. A tnral ol lorty-sttvJn ol fhe loity eight studies 
conlatned results Irom achievomrnl examination)! The average ollect ol 
progranuned iiVst ruction in these studies was to raise achievement trst resuhs hy 
OH standard deviations, or Irom the SOth percentile to the S^^rd'[>ciccntilo 

Finally. J Kuhk. (\>hen. and Ibelmg located i (I t^ seven studisis com par nig 
clleotsol progiamnied and conventio^nai instruction ai-tlrv college level [ I .^1 
Ihis meta-analysis covoied-many apphaitions of prv>grammed instruction to 
nitfthernalics teaching and also covered applications ol prograniiiu'd t'eaJmig to 
the phvsical sciences, hie sciences, and social sciences RelativeK lew i»l (he 
studies covered programmed leaching in the hum;unties. A total ol lilt) sr\ ol 
the hlly seven studies contained results Irom achievement examijiat runs. In the 
typical college level study, programmed mstiULtion iaiM*d stiuieiu e\.munaiu>n 
semes hy approxunatcly .25 standard deviations, or horn the ^Otli lo (he {»Olli 
peiceniile 



Achievement Effects and Study Features 

Two tactors^eemed to allect study results (l*igure I ). Tust. ellctls ol 
programmed instruction appeared to be stronger at the college level ilian at the 
lower levels of instruction. As we have already indicated, the average el loci ol 
progranimod instruction was lo increase student achievement hv jp[Mo\MiK!lely 
one-quarter standard deviation al the college level and h> one tenth siand.Mvi 
deviation at the preco liege level A second I actor tliat inlluerKcd ..^e ot cMCk.! 
was the innv wfien the study was perlormcd llailley reported a L<»ru-!.iiuMi of 
3*> between .study year and si/e ol study eflect 1 1 1 1 . J . Kulik ei a! iep.,iied a • 
correlation ol Jl (L^|.and C\~L. Kulik et al. reported a correlation ^^i 
|I2| . In each o( the meta analyses, later studies icporled signit k.jv:K l.irj'ei 
effects than did earlier studies. 

Relationslups bt^t\^een si/e t>f effect and other siiuK leainres ^^cr'* .nullei 
and less consistent from meta-analysis to meta-analysis. Ilartle\ , lor ex.unpjc. 
found some evidence that evaluator involvement in the design ol teaching and 
testing materials led to stronger effects {1 1 1 C,-L. Kulik et al. aKv) found some 
evidence that average effects were largemm the social sciences tlian in the 
physical sciences and> mathematics, .although this Imding was based on a 
relatively small number of studies of programmed instruction in the social 
sciences ( I ^1 . 
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Note: SiuJy 1 is liar Hcy'.s mcta-anjl) ms ol rcsiiHs from |>ilvuI1o>.»c slujics |K|. 
Snjdy : IS J Kulik. CohciK iuid I'bcliiig's nuMa-.inalysi^ or tiiulmi^s innn ^;iadcs 
6 tluouj^h !2 |l ^1 .SineK is(^ ^| . Kuhk. Scluvalh. .mkI Kuhk's nu ta-.inalvMs 
of college level liLjjii^s (! :| 
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bthdr Effects 



Oi\ly a few slUilies located lor these nietu analysos rcpoMcJ results oy 
nonintcllcctivc (Uitconics ol piograninicd instruction V -\ Kulik ct al., for 
example, found results Iroin atlituduial measures in nine. of the lorty ciglit 
evaluations of programmed instruction at the s'tcondary level [\2\ In tour 
of these nine studies, the programmed class rated the subject being taught 
more positively than did the conventional class; the other five studios thJsl 
conventional class gave the higher ratings. The average effect of programmed 
instruction on attitude measures was - N This uiiphes that in the typical 
study . students m the ptogiiimnied class gave shghtly lower ratings to the subject 
bemg taughl than did students in the coriveYitional class. 

Only four of the fifty seven college level studies located by J. Kuldc et al 
reported student ratings results (13] Ratings of oveiall course quality were 
liigTKM in the programmed class in two of the (our studies, and coitvent lonal 
ratings were higher in the remaining two studies On a ^ point scale going from 
I (lowest rating) to 5 (highest ratmg). the average rating of course qualitv 
was 3 41 in the typical programmed class, whereas the average rating was 3.4^> m 
the typical conventional class 

J Kuhk et a I. ajso reported that nme investigators collected weekly leports 
of study hours Ironi students taught by piograninied and conventional ni?tliods 
|13| Six oi the investigat\)rs found that programmed materials resulted m 
a lime saving, and three reported a time s;ivmg with conventional teaclimg 
On the average, the conventional approach required slx hours per week ol 
student time, and the programiiicd approach required about'five hours. In 
general, we can conclude that programmed instruction makes no extra demand 
on student tmie and sometimes results m a significant linie s:iving lor students. 

Conclusions 

(iiven the expect tit ions once held lor pr^ogra mined instruction, its record 
of eflectrveness .seems disappointing. Skinner and his followers expected 
programmed instruction to bring about a revolution in education They e;<pccted 
it to make learning more efficient and foyful. The most thorough reviews ol 
findings on programmed instruction showed that this method does npt typi^^ly 
produce such results. / 

The !)U)st positive findings on programmed instruction came from 
college-level studies. Mere, programmed instruction produced at least modeiate 
positive effect son student learning, and programmed leaching also tended to 
rcdiujT time spent in learning. Results from recent studies of programmed 
instriA:tion were especially imprcslive. This improvement in stuc]^ results may 
t>e due to improvements in the art or science of programming made over the 
years. 
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The oiMloi^k lor progr.iMiincil inst i\icl ion in f>ri\'t»IK^v!<-.ni.iihoMKinL n .uhI 
icI^ncT tcachnig lonkr* fji less proniismj; (Ikih Jocs k s I uiuti' ii\ [>os(si\ niuKiry 
education. I c.irnuig odciis wcic' ospciuilK wcok .u ihc prci.vHlo>^o Icvf! i)l 
ttKhing aiui in sctcncc .inJ nuihcni.iticb Anolhrr no^.mvc jn^u u.is (he 
rciction ol students lo classes l.niplil with programmed mslrncUon l^o^ununed 
Intfruct ion docs not produce enlluisKistit .aLve[)iaiKe ol ionise content Ihis 
MmiCi its applitMtinrf m the elcnKMitarv and second, ii\ sJunds II h\\\ search, 
ihcrcforc. is lor an instructional techntilo^N ihjt will v iin!ijl\;i(c u» picvidleie 
science and mathemltic* education, we have to look he\ oiu. pn^^ianuned 
t«Xts and prugrainniVl woikhooks lo sucirLoiueippoi.irv oi.sluJots ol 
pi;p|rinirncd icaehing^s uulivuluah/ed and ciMnpuier teased instiuviioii 

INDIVIDUALIZED SYSTEMS t)F INSTRUCTION 

Individuah/cd systems o'l teaching usuallv requiie lejincis to denunistrate 
mastery ot lower level s^^ilh behwe ihe\ move on to lughei order skills 
MathcMijjics IS therelore ^.virisuleied h\ main \o he an uical suh)cci ioi 
Indjviduah/aiion since it'is a hierarchicallv ordeied held in which conce[>ts 
Itenerally build on the loundation provided hv prior anuepts I he early 
reviews ol the ellecliveness ol individviali/aliim m piecolle^^e mathematics 
•teaching, however, ilid not give a posrlivc [)ictu!e oi the eJle^ts ol 
individujli/al ion 

Schocrj conehided that elementary sch()t)l results uere overwhelmingly 
•fainst tndividuah/ed instructiot\ as measured by mathematics achievement 
|14J At the secondary level, only one out of twelve studies revipved by Sclu^an 
rtportcd Improved malhcmalics achicvcineril in individ\iali/ed classes, wnereas 
three researchers reported greater achievement in traduional cLi^ses Schocn 
•Ik) reported thai no study at the secondary level shoued improvement in 
the affective areas attribut.ible to individuah/alion Sthoeirs .o;K]iiMons were 
•IriK)St entirely negative ' J 

Over fifty studies \\\ all grade levels .fimed .it sh<wnTgUie eflectiveness 
of tins approach demonstrate no consistent obiectivr evide'».a that fhcie 
wUI be student improvement of an^ sort. I he most consis cut result islets 
rtiathcmalies achievement with an indivuluaii/ing appro.idi ( 1 p .Uf>| 

Mliseh's findings lor mathematics instruction rn grades 7 through I 1 wete 
»*»»Har (15|. Of th^thlrty-thrcc studies that he reviewed m whi.h ind«viduali/ed 
jMtnictiOn was compared to group-bascd teaching, tiv(; reported sighificaiit 
»mmg gams in matherrjatics m favor of individualized mslruction four 
rnH>ftfd significant gams in f^vor of group-based instruction: and twenty-lour 
rovnd no »tatistically significant differclices Nineteen of the studies reviewed 
oy Hirsch included results from scales measuring attitude towards mathematics. 
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Only tlucc ot the nineteen studies icportcd sigiiiiicant dillctcnccs bciwccj) 
(Tie trcatn\cn?s 'In each can*, nulividtiali^c^ insti ucfion was lound to he sii|>er»or 
ti) oonvcntUHial in ^^ruc Hon ' 

(iiven the lack ol positive I iiulmgs ai the pi eco liege level, the ollc^e level 
tindmgSon individualized instryetion seem almost staitlinj^ The nuli\ ulnali/ed 
inetliod studied most IrequcniJy at the cvjllege level is Kellei\ Peisonah/ed .i^j^.. 
System ol Instruction, or PSI I M nuinbe! ot revieweis have lepoueil (hat 
evaluation resuhs lor this jnethod arc highly positive ( !() A tvpiv al 

box scorc review lound. lor example . that I'S! impioved student exannnation 
^ perloiniarue iir^>!^ per cent o^ all studies, and it improved exainin.ition 
perlormance u^nijicautlv \\\ moie than MO |)er cent ol .ill siudus 
Bi^x stuie and ij/<rrati\e rewewers a Iso pointed out that student lalinj^s.iK' highlv 
ravi>i.iblc m PSI ^.lasses, but some reviewers ».;iulioned (hat ^ ourse \Mtluh.ivv.ij ^ 
rates nia> be higher in PSI, classes * y 



Achievement Effects 

liar ties 's ineta analv sis on mno^ at rvc approaches m mat he mat ics instf ui. lion 
m the elenientars' ^and secondary school included litis -one studies on 
individualized systems |l l| 1 hese tillv-one papers repv)iled icsulls lioiu a 
total ot 1.^0 separate comparisons Hartley tound that ilie aveia^e elUxt 
reported in these studies was squall In the l>pical case ^ use ol jn iiidi\ iduah/ed 
system ol tea Jrln^yaised examination [lerlormance/by lb standard deviations 
This effect \yas only slightly larger than the average ellect ol jirovirammed 
instruction ih the studies exanuned by Hartley. 

Bangert. Kuhk. and Kulik located fifty-one separate studies on (he ellects 
of indiv idua!i/ed systems of uislruction at the secondary school le^el 
A total of forty nine studies reported results fiom achievement tests and all but 
seven of these studies \s ere ni the area^ ol mathematics and scieiue I heave: age 
effect of individualization in the lorly rune studies was to raise ulnevemciU 
test pcrjj/rmancc by . 1 0 standard deviations, or from the '^Otli perv.entile lo the 
54th pcrcentiltf. 

J. Kuhk. Kulik. and ('ohen^s meta-analysis of researJi o\\ PSI in .olhiie 
classes presented a strikingly different picture of the effectiveness ol 
individualized teaching l-M- ^he data for this meta analysis came Immu 
scvcnty-fivc courses, taught both conventionally and by PSI. described in 
seventy-two different papers. A total of sixty two, of the s^jveniy-five studies 
reported final examination averages in PSI and conventional classes In the 
typical study, the average examination score in the PS! class was .5 standard 
deviations higher than was the average score m the Conventional class. This 
n)eans tfiat m the typical coUcgcdevel study PSI raised*tlie final examination 
score of a typical student from the 50th to tl:e 70th percentile. 
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/fchievement Sffects and Study Features 

The rcsiiils ol ihc ihu'e nR'[.i .iii.iIn sos su^^^'^^ ih.u itu]i\>yhi.ili/ol iiisIukIiom 
has JilfcrciU olU\'is .it JillkTciU mstnu tiDiuil lovcK 11k* .i\<.'i.igo clfoci o! 
JoilivjJiinli/cd sytlcins w.is io r.uso c^ainmation scoios by .ihoiil one oigluh 
ffindaril (Jevudoii M iUc pn\^\^loi»o- lc\ol -.jml h\ about oiu* hall siaiuiaui 
devutK)n at (Ho ^.ollc^io lowl IIk* clk'nioiUan ami ^L^v>lKla^^ ^.-IKms.mc small, 
the ^t)lkjjc scfins laij^o enough !o hr imj>»)i taiU 

Mcti'jJialysts woikmji m a nuiubcr ol dillojcht aioas liavc rc[H)iU'd a 
llgnifiotnl rcliUionslnp bcJwccii sUidv source am! ^-llccJ m/i-s Miltlios located 
in disstrUtiiJiis olteii coiUain wcakei liiulmgs. Miuhos loaned m loiirnal 
ilticlc|l often contain slrotij^ci Inuhn^s Smith has reported on the cunsistcncw 
ofshis result m numcions meia-anahscs earned out at (ho UniversitN' of 
Colorado (::| 1 Kul;k iias disv ussed the 'onsisiene\ ol this liiKlinv: in 
Univcr$!t>-^^Mkhi^:an meta-anaKses h\ the tvpieal iiKMa anal\ sis. 

tocording tt) Kuhk. the aveiaj^c clleei ie|>orted m lomnal aitielcs is I (> standard 
dtviations iMj^her than (he aveia^e'elleei icportcd m disseitadons 
^ The iiitleiefKe m dissei(alK)n and jomnal resuhs is |>arlieuLnlv s(rikii^g 
In Miidics u| indivulnah/ed instruetion (f leiire 2) In llaitlev's meta analysis 
on mdiviJuah/ed irssiiuction m pie.olle^e maihema( k s ediKat ion, the aveia^^e 
ot iix cHeel;^ deseii!)ed \n lotimal aitielcs uas S^?. the a\eia^e ol ei^ht\ live 
dnstrlation ellecis u.,s i: 111] In lianj:er( e( al's metaanalysis oif 
bdividnaii/cd sceondary-selmol teaehmf^. the aveia^^e ol ten elleets dcsciibcd 
Jn journal articles was .2^?. the a\eia.ce ol-thiny-si\ <lissertalion elfects was 
•06 (20). In J Kiihk ei al/s meia-an.^Iysis on PS! in eollej!c (eaehin^. 
iheiVtraKC of fottv six ctlocts described m nunriai ajdeles was S7 the 
•maKc 01 (hrec d.sscrtaiiot, elleets was .1 5 |:i ) . Ihe p.Kiein ol .ollcge and 
precoHcgc hndm^ts is ihus m.^ie similar ihan i( ma\ at hrsi appear I.) be. The 
difference between lournal and dissertation Imdm.usaie hui^hlv (he same at 
e^ch mMrvKtional level The overall meia anahtK lesidis dillei. however. 
b«cjiw prceollcp.e ImdmKs were recovered mainb hoin dr.sei tat lonv whereas 
Colktljf fiiulniKs came almo^t.enl ire^v from lournals 

OlUti fuKliiii^s on studv teatiires .ne less strom' and less conMMem Irom 
n)ef4.analyvs to mctaanaKsis liaMles lomid that studies Msinj: new 
<:v^luator.desipncd fe.u \uuy. and teslin^ male, lals shoucd vtion^^ci results than 
^tvi Studies usirt^; tield tcsted commercial materials |1 1 ) . I valuator mvulvemeni 
Wirt^truciion ihu. seemed to slren^'ihen evaluation results j. Kulik et .d 
J^>Oftcd ihat .PSIeftectsweresi,nn^:e! u lum dillerent teacher s u ere in chat^;c of 
J^ianU control classes Aui\ wcakei when the same Icachcr taught both 
Wperlmciital and control sections oi a course |:i J . Kuhk and bis .olleaKucs also 
Quna Ihit relationsmp in other nieia-anJlyses o{ cdHcjic level I mdings. A smular 
enact hjs not been e^itabhshed m mcta anabv sol piectdlri;^' I mdin^s 
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Figure 2. Effects of individualized instruction on achievement examinations, 
as reported in studies located in journals and dissertations. 

Note: Study I is Hartley's meta-analysis of results from elementary and 
secondary schools (8| ; Study 2 is Bangert, Kulik. and Kulik's meta-analysib of 
findings from grades 6 through 12 (20] ;Study'3 is J. Kulik, Kulik,and Cohen^s 
meta-analysis of colkge lcvcl findings (21 ) , 
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Bangcrt ct al.'s nietiKinalysjs als^> exiunincJ nonnitclkH hve ouKunics ot 
uulividiiali/alion ii\ ' secondary scIidoI classes In general. Jhesc 

noniAtcllcctivc cllccls were sma^l I-oiirteen studies, lot ex.iinple. conuimej 
rcb*Ulls on student attitudes toward the s\it)|ect iiiaitei being laugfit The 
average effect <iJ- jndlvidiiali/alion ni the lourteen'sUidics w.is to i.uso amiudc 
ratings by only .14 standard deviations. - • 

As one might expect, resvctts^froin mdividuah/.ed college teaching were 
strikmgly diflerent from ilieSe secondar>'%chooliesults J Kulik et jl lepoiied 
that dillcrcnccs in student ratings o! PSI and control classes were pronounced- 
|2I |. Students rated PSI classes as more enjova)>lc. nioie demanding, \\\<\ • 
higher in overall quality and contribution to student lefuning Kulik and lus 
associates ?^hb reported that PSI and conventional classes apparency tn-Tke 
equal demands on student lime. 1 lie dilTercnce in tune spent in PSI and 
converrtional sections ol n course seldom amounted to as nuk h as an houi oi 
two lor a complete semester. , 

Conclusions 

Indivuiuall/ed systems of instfuction have apparently made only limited 
•contributions to precollege math and science teaching in the past Such 
teaching systems have raised exaimnatioti scoresand improved student altitudes 
by only a small amount The prospects for major t;i)ntributjons friMii. this 
teaching Technology in the future secpi remote 

It is poijible, however, that individual systems have nut been c\|>ertly 
•valuated. The vast majority of evaluations at the precollege level have be(V^ 
carried out as dissertation research Graduate students who produce such 
research are usually relatively mcxpei lenccd evaluatiMS. working with himted 
resources under severe time constraints Journal lesults jiioduced b\ more 
experienced evaluators with access to greater resources may be'l^orc reliable 
than are dissertation results. If we were to give more weight to .imal results 
than to dissertation findings in drawing conclusions, we wi ud have to 
conclude that mdividuah/at ion shows some promise tor impioving nistiuction 
at the prect>llegc level i 

It is possible to argue, on the other hand, thaf disseitatioii and jomrial 
evaluations do not differ greatly in qimlity. Any ditferences m their results 
would then come froyi the different degrees of selectiiui that aie exercised in 
releasing the findings. Journal articles are reviewed at varu)*us levels lot * 
statistical si;:mfic:mce. dissertation writers arc itit)re tree to include 
ncwisigmfivant rebu}t\ in their rep<uts Undet- this li\potlieMs. evaliiaiionb ol 
individualized mslmction at llie pieci>llcge level luvc luU appeared m |ouina!s as 
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.rf(»i|UCotiy a5 in dissertations because this fo[4n of iliL^tructii\Ehtia$,'>i^ot |m)du<;(!^f^ K^ * 
llie kind of significant icsuhs that journals pubhsh. ' V. \ 

\ Pi>rs tftuqucly strong record iif^clft^^clivcness also ct)ines from an 
evaluation literature thaj l^s a uiVi^uc charaoVcrmic^^Tlus hteraiuie js almost ^ - 
cFituely lacking m d^sseI^lJda^^evaluatlons. If dissertation writers had produced 
nitorc tWalualions of PS)/^w>ouldv,';ilicu findings be as po^ir as those at the 
precoUcgc level? There \i uo wa^lo be certain^^ut oy^c poinlxis clear. Tlicrfc 
would have be a^;5^e b'ody of consistently m>gaiivo tV^d^gs U) outweigh , 
the impressive ro^ord \hatl^Sl has Established in jt)urnal put^lVations. To date, 
there is no evKle^pvt^i^t' a large body of uilpbblisl)cd negative results e.xists. 
It i$ prob,ably safe t^j conclude therefore tHat individuali/atjoii produces small 
imp(ovements m/pxecolfoge instruction and greater gams at tTle college level. 
Individualized syilcms of uii;tf (jction Jnay be ir.ost effective ftn mature leamors 
working^ the Unconstrained environment of a college vi^mpu^. 



\ COMPUTER BASED INSTRUCTION 

The earhe«t-K-vi(5v^^ of (*BI effectiveness concluded that the computer caii 
be used to enhance student achievement, especially in elementary schools. 
Vinsonhaler and Bass's rxvicw. for example, reported on resulth from ten 
independent 'studies three covering instruction in language arts and seven 
covering nintiieniatics icaChmg 124) . The studies averaged 7.1 mouthy m 
duration and provided a total of twenty-nine spearate compaiisons of (*!?( 
and conventional leaching in mathematics. Results of most of the 
comparisons were statistically signif icant and favored CBI; only two of the 
twenty-nine ddfetencos favored conventional instfuction. In the typical study, 
chddren who received CBI drill and practice plus conventional instruction 
showed performance gams of 4.5 months over children who received only 
conventional le;iching. ► ^ 

tdwards. Norton. Taylor. Weiss, and Dusseldorp reviewed studies at various 
educational levels and m various subjects, and they also reached positive 
conclusions about the effectiveness of CBI |25| . Findings were especially 
clear when CBI was used to supplement conventionalMeaching. Ol the nine 
relevant studies reviewed, all showed that normal instruction supplemented 
by CBI was more effective than was normal instuiciion alone, f indings were 
less clear when CBI was substituted, in whole or in part, lor traditioiftal ^ 
instruction: nine studies showed that the CBI students achieved more than 
non-CBI students, whereas eight studies found little or no difference and^three 
studies showed mixed results. Finally, all studies of instructional tune showed 
that it look less time for students lo learn through CBI than through other 
methods. 
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Achievement Effect? ' 

Ifai ilc\ w hu w js ilu- In si h. .tppl\ mo!,i .m.iK sis to i iii,l;n^'s dm ( Ml. lovU^c^i 
on iHJilluMiiatKA i.\liUMliun in ^'k*nK'nl,u\ jikI st\oiUI.ti\ s.liooK Slu' 
roportcJ th.ii the avcra^L^cl UM ^ni ( HI ili ihui\ ti\o ^t•|Mla!^• siiulios was (p 
r.MSO stiidcnty frillc ^ h\ II sljuiLuJ Jv.-vi.tliPiis ui Iruin ihr "^Oih 

h\ lomp^iicr h.isod to.u'fnn^ nol qmu- so Uwyc as thnsi' |ni>diK\\l h\ 

piojirjiiKo! pcci and v^iosb ai:c luiormi:. l)ut watc l.u iaj^oi ilian ciVms* 
pnuhivod In piopraniinod mi^imk lion or llio use ol indi\ idual k .i, -Mn^ p;u kcis 

UuMisand Ho/LMnar^ hke HarllCN. usOkj^iinla-aMalN sis lo niU^. ilo 

tiiuiin^s on coiufuilci -assislcd lualhciualu s inslriMio!i m cJomoniarN and 
>c\niklar\ sehoiyls. In all. llicso icMcwois loaned loriv sludu-s im winch ( Bl 
drill andjnailkA* or luloitais sup[^K-inonU\l iradilional cla^sJooIn inslin n«Mi 
Tfio\ nnnid o\iTali c\\cc\ si/i'miI lor vor.ijMit.'i l^asod lulonal nisinuiion 
ami . ^4 lo? dull aiul piav. lu e 

Iho inri J jimK siN h\ J Kuiik Haiieerl and W dha)ns e\ iiniiu-d h}(\ onv 
^ladIOs oM HI HI v.ii^l'''^ t^^i^^'H^h I' |-^| A loljj o| I oi i \ .-irhl id iho 
(iriy one sIikIk s thai the\ KuaU'd ropuricd achir\enicn! lesi f-'Mlll^ More than 
" J'por eenl ol ihose studies evanunetl ( HI elleeis .>n nialhenialus iea*hnie 
r.-arK per . enl oi the sludics evaiinned ( HI e!!e^ is ni oihei s. len.e aieas 
I lie sludR'N vo\ered a \anelv ol' uses o! the .onipntOf ijini aiul pras liv^e. 
I'.ionals. inana^etnetH ol insiiuelion sinuiialion exolejses and ptaviK^* ni 
p: >i:rannni(^^ as a means ol MKteasini; eojMiilue skdls I he a\ci.iOe elleel o( 
( HI \]\ the lortv-eiL!ht stmiies was to ra^^c Ovhio\einenl ^^ oi v- . In standard 
dLni.jiu>ns. or hont the "^Oih t(^ the h ^nl peuniide 

J Knhk. Kuhk. and Colien's ine(a anal\<^> evan'ine l ipp; , ji.ons t'Hi in 

Ile^v' ^•|.l^^CS |;S4 A lot ll of hits Inin ol th ' -if:.* s» . !u'> liie.lled l.»i 

I' .s nieta anal\ ^|s lonke I .it a Jiieveni MU les; leMdls \e,i;h t\^.•lhlId^ol 
t;-.Ne stndics vjrne Iroiti eour.ses m iM.ithentatkjS. ^. kMue and enuujeei . 
mjny ol ^le i c i:.aniiiii! studies .a^ne tiuni psydiolnyfy and the <»oetar seie^iecs 
li. elleel -I ( HI in a l\pi.'a! tiass \\as to laise student aJijc\enient lU 
appri^\inialel\' J"^ standard deviai h-ns, mj ||,u!) the MMh to the (^Dth peivejilile • 

AQhievement Effects and StucJy Features / 

Mcta-anaJ\ st's te\ie\Mn^ CM siud^ onteornes have hccii unable lo lit^d 
v- nsisicnt or stroiij^ leiai ions hetween slud\ leaiures at)d results. Mela analysis 
lK:rheer) !iel[>lul, however, in laisni^' quesl ions al.u.ul CHI elKvttveness and 
\i\ delining aioas wiiere mote lesearJi is needed » 

On the basis ol I indin^'s on nialhematic > (ea Jiin*i, J. Kuhk lias su^^cslcd that 
( Bl resulu uKi\ Ih' a ! unei ; ui p| m an . t ivuial leud ( > | ( oiuiuiler based 
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tcnching appears xo raise examination scores m malhcnuilics by approximately 
.4 standard d<>ialions at the clomcptary levcL by J standard deviations :it 
the secondary level, and by only .1 standard deviation at the college level 
Kulik suggested that at the lower levels of instruction, learners nught benefit r 
more from the stimuiaiion and guidance provided by a highly reactive teaching 
medium It is not yet clear » however, that this relationship between CD! 
results if^ instructional level holds true in all content areas. Until luorc 
evidence is available, KuUk*s suggestion should be treated as tentative, 

Short-terni studies of CB( have sometimes reported stronger effects than 
have long-term studies. This suggests that the novelty of using a computer 
may play some role m iiscfftctson students. Results on this factor » however, 
have not been especially strong or consistent from meta analysis to 
mcta-aiuilysis The difference in results from long and short studies reached 
^borderline significance in J. Kylik et al 's meta-analysis of secondary school 
results the supfriority of short-term over long-term results was less 

pronoumed .md did not reach statistical significance in meta analyses by Hartley 
|l I I and J Kulik el al |28) 

Meta analysts have also suggested o^her relationships between (*DI results 
and study features, but these relationships have not beci^ fwjniy established 
Hartley found that CBl was relatively ineffective in the few sTTRtlcs where 
It was used as a complete replacement Jor conventional teaching (1 1 1 Other 
meta analysis hiive not calculated effects separately for studies m which CBl 
substUuied completely lor convCntionaP teaching, and so Hartley's finding 
still needs to be conlirmed. J, Kulik^et al.'s meti^nalysis on sccontkry school 
applications of CBl found somewhat greater cff^tiveness in more recent 
implementations of CBl, reflecting perhaps an increase In the quality of CB! 
* software (27|, Student achievement intreascd by .27 standard deviations 
in CBl studies carried out before 1970, but Increased ,46 standard devuyions ^ 
m studies carried out between 1976 and 1980. Other meta analysts have not 
rcp^h-tcd a time trend in study outcomes, but they also have not includ<?d 
so many recent reports jn their analyses. ^ 

Other study features seem unrelated tp tS! results'. CBl resultjs fronrboth 
journal articles and dis.sertations are basically similar; studies from both sources 
show moderate achievement gains for students using computers i^iVlassrooms, "^l 
Hvalualor involvement in the computer-based teaching programs also appears 
to have httle effect on achievement gains, when evaluator involvc^nent is 
indexed by the affiliation of the Vcscarchcr. the use of locally designed tests, 
or the use of materials untested *in the field, Hartley provided Evidence that 
such features make a difference in studies of programmed instruction and 
individuali£ed instruction (1 1-| ; she was unable to find any evidence that 
such factors played an important role in achievement outcomes of CBl 
studies. 
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Other Effects 



I Kiihk o( .1! \ ,n.-i.>.ui.iKsisA.I sccoiiJ.-.is sJu.ol fitulinf^s ov.uukunI 
attituJmal oIUms >,i ( HI |:7| f|u-se i.u.sf .g.itats loi.n.l ih... ih, dl.cisot 
TBI on .itiiluilcs ti.ujiJ msirii.lion Nvoto sin.ill bin ilic ollcMs .KtimJes 
towards .un.pjiUMsu OK- ii.oJci.ic lu l.ugt- In icn studies cv.mmmi; .'ititmlrs 
towatUssuhicu Multcr. lot cx.mipU-. llic .ivt-rjg^- M/e ol dic.i u.,s I J mj,„|..u 
Jcvutions. .,nJ ,n .inotlicr loiir^iulR-s ex.iimrunK r-itings oi thr .|iKihis ol 
msttuclion. the ..ve[.igc si/c ol ctlcci was I'J staiKlaul Jmutioiis In lour 
Miidics nncstinaim^ .ili.Oi.lcs toua^K . omi|iiho, s. lu-ueva, ilu- a\.M.i>;.- m/c 
orollcct was M Maiulaid Jcviaiions Siudcnts who n-.n\cd ,..„( ,,1 (ImiJ 
insIriKtion on atnipnln icrininais. llu-u-lorc. di-\ dopt-.l vers lavoial.k- 
attitudes (ow-flrds the computer 

i Knhk CM al als.. located two sliid.es .,n the anionni ol time sliidenis took 
to iearri (:7| |„ one o( the studies, students spent I ^^ minutes on instruct.or; 
and studv when taught with computers, and ::() minutes ulien laujiht in 1 
convemional manner 1 he 'V> per cent s;uin,.,s n. time ssas e.,u,va!ent to a si/e 
01 eir/cr 01 .7h standaid deviations In tlu- .-the, Muds smdents spent >n) 
miryles on instruction and studs when t.mnht uith ...mputeis and 74'^ 
t.yules uhen taujjiu conventionally The KH pe, cent sav:nf,-s in imu 'is 
ubviouslv gicat and ol practical inipoitancc lor teachini; 

J Kuhk el al also kuated/)llc(?e level studies that exaniiiu.d ( HI eMecis 
on attitudes and mslr ucjj^t ime (JK) KesnltMn these aieas w ...nMstcn- 
with J. Kulik et al s results at the sccond.uv level The aveiai-e cMect 

ol Cftl at the kollene level \sas to improve attitudes ♦-.iward m-a i u, 1 i.m h\ 
24 standard deviations and to iinpruvc .ittiiudes tossards suh|ei 1 tm'.'c- hv 
IK standard deviations. .). j<ulik et al aKo leiioried that in eac'r ,,( ei;lit 
studies, the computer pioduccd a siibstaiiiial s;nin,js m mstri:, lu^nal lime 
(IH|. On the average the conventional approaJi reiimred .! hours ol 
inmuctioiial tim»f)er week, and the computer .h.,>ed appio.uh r-.pii-.'d ;,h,iut 
2.25 hours There appears to be little doubt, tliorelore. thai ^t:ldenl^ lan be 
t*iight with computers in less time than \mi!i .onventional methods ol colloj-.e 
teaching. 

Conclusions 

Evaluative studies showed that CBI l-.as real potential as a t.inl m mipn.ring 
Precollcgc mathematics and scierKc teaclMng 1 he l.ist criteiiun .,n which 
^Blexcellcd was snidenl achievement , The average eflect ol vm on precnilege 
aitiematics and sciei.ce instruction was to raise student achievement by 
PPro.ximately .4 standard deviations, or ([oni ih- M)th percentile ;o tlie(,/,th 
•^fccntile. This .4">ip;.!es lavorahls to the etu.ls ;..odu.ed \r. oihei 
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icchnoioglcs. Belli jirogianniiLni iiistiirclion*aad iniividuah/od irislruciion 
uiscd student achiovcincnl jn prccollege maihcrtKilits mu\ sucikc by .only 
.1 standard deviations. » 

CBI also sJiowcd good tcsults when nu\tsuied by the vritcrioii ol mstritedonal 
tunc." Several studies showed that students can learn nu)ie iimckly with 
coniputer assistance than with cnnventional teatlnng methods Although t!ie 
claim of quicker leaiiung has been made lor piograiunied mstiuotion. findings 
(or CBI are lar more dramatic than are hndings Toi piogMmmed iiistnudon 
This time-savuig ellect oi C*BI is potentially .is impoitant as aie its ellects on 
student acluevcmcnt 

A llurd important elfect of CBI was to lostei positive atniudes tow^iid 
the computer. Students who learned with computer assistance Icit nioie 
|H)Sitively about computeis than dui students wlu) received ail their instiuction 
by conventional means. Use of the coiiiputei in mstiuclion may therelore 
help prepare students tor the* ei>niputer society in whiclithey will live and work 
With more than hall ol all workers projected to be using computer s ni their jobs 
by the end ol this century . CBI eliects on attitudes touard computeis are ol 
great pt)lential imporiance 

One nt ifee lemarkable things about CBI studies at the piccolkge level is 
how robust the lUidings are CBI lindiiiizs were similar lor dillerent gioups ol 
studies carried out under dillerent ctinditioiis The worrisome complications 
hiund in studies ot programmed and nuhvuliiah/cd instruction were al)sent Irom 
.the CB! literature Journil and dissertation studies ol CBI icpoitcd suiiilar 
results, hvaluatbr irivolveihent In the development ol teaching: iiK^terial did 
not seem to be necessity \n positive results. CBI eitects were acccpiahly siion^', 
in both early »nd recent studies. ^ 
' One of the lew tliinjts that may weaken seriously the ellectivencss of CBI 
is Its use as a amtplcfv replacement f or conventional teaching. ("Bl is in)t olten 
used in tins way. but Hartley , managed to locate a lew sLudies in whiv.h CBI 
totally replaced conventional teaclti^ig (ll | She re|>orted that the lesulis 
ol these studies weie unimpressive Total i chance on the compuiei as teacher 
therefore scenis to be one thing that school systems slu>uld a\oul The 
effectiveness ot C^BI appears to be enhanced, on the other hand, by the use 
of up-to-date programs and^mputcrs. J. Kulik ct al.'s meia-aiial> sis covered a , 
number of studies carried oJjNi the period from \ '>li^ to P>M). when programs 
and computers had increased in sopluslictition. and results Irom these studies 
seemed to be especially positive (27| . 

CBI results also appeared to be somewhat stronger at tlijj lower level of 
instruction than at the higher levels. That is perhaps because programs developed 
so far exploit capacillies of the machme most adapted to lower level learning 
Its patience in drilhr>g,and tutoring students and its capacity to rcs[)oiui 
immediately and appropriately to student answers. A major evaluation ot CBI 
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Whose rcst.lts svcc puhhshed toj, recently (o, mkIwsu,,, ,„ tl,c mkm.. unalvt,? 
s.ud,c. shows wh„ o.n he .ceon.phshed bv .n(.n..elv p.,tu-n( .on.pu.er 
..) an clcn,.n,ary school cl.,«roo„, (:.;| , „e stnjy w..s tour -ye.,, pLee, 
conducted by .he [•Juc.umu.I lesfn, ScvKe (1 IS)^,,, Un. ele.ncn.a'v schools 
in the Los Angeles School Disfr.ct In each ol ,hc s\-hooh h.,l( ,.1 .he (,rs. 

through sux.h „ade,s u e,e K,ve„ ...o-ss ,o 10 ,o :o punu.e on.pu.er-ass.s.ed 

'V 'T r"?"" l-"gu..,c ..,.s each d.n . , 

o h r h,l» 0, the s,ude„,sd.d no, u-ce.v. ,h,s cornpu.er ass.s,.rru .. A', .Ik- end 
o. .he f,rs, yo.,, U.e Cm „,a,he,u.u.cs students were at .he M,:, p.,ccntd 
compared to the S(),h porcentde lo, ,he non-CHI s.udents At the end o. the 
second year the CBI s.udents uere n, the 7 | sf percen.de. at the end of .he 
llurd year they were in the 76th percentile < 

Although these (i„d.ngs are nupicssive. they are tind.n.s o( fhc past not 

0.7 .' :T '^^ ^-P^' < e 

r-.ptjjl> changing field ... CHI I ...lua.ions seldom relle.t the newest , 

h Uad.ng edge ,n development lhc^ proMde ... besi a s.nnn.ais of ,he n,.,o, 
heme , ,,,,,,,, , deudopmen.s ,n computer 

next y.ai. nunh k-ss ,lu- nex, de.ulc. will b„ng in compute, based teaching 



SUMMARY 

rh,sev;,hia.ne .eview ol .he elle.rsol mstiucional ,echnolo,y on leaine.s 
made severahnaior pumis niuiinLis 

I r.lucat.on IS nou undergojng a revolutionary tiansloinution based on 

^^■'•"'^"■^^•cl.nology,„,„,tnKi,on This ••lom.li ■ 

!rodr':;';j;r''''"";''""^ '>-^-'--i.-.ionas„npoi.,.,Uasthose 
prodiKcd In !li„.. .,„|„.. cdu..Mibnal revolutions 

: Ihe us. nl ed,K,,-,onal tcchnoh.g, ,„s progressed through th ee stages 
programmed ms-M.ctio,,. ind.v.duaii.ed instruction, .uul computcr-bLd 
mstruction. I hese mstruct..„Mi technologies show ditlcien- degrees ol 
Ptrnms. as aids m pre..,|lege m...hematK s and scienee . lassrooms 
rog,..n,med instuKtum raised student achievement test results by only 
MM., amount , 1 standai d deviation,, did not hau- positive attitudinal 

. s on stu.^nts and did n„t produce dramati. ellects on student 
me to k. ,rn K.vnit studies o, piogranimed instruction and studies o( its 
, " e m CO h^ge .... h„„, , ^ 

picture 1)1 Its ic^iilts, * 
4. l^ndividuah.ed svstenis cd nis.ruct.on also laised student achievement in 
precollege ma.h.uia.ics and science classrooms In about ,1 standard 
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deviations >nd had very small effects on student atuiudos l.^kc 
programmed instruction, individualized instruiHon spcins lo be more 
effective at the college level, but the picture ofclfccnvcnchs n clouded by 
the difference in rcsuhs from journal articles and disscrtanoin and by 
the different sources for college and prccollcgo studies of mdividuali/ed 
instruction 

5. CBI shows far more promise than the other technologies as an aid m 

Improving precoHcge mathematics and science teaching. It laiscd student j 
iciiievemeni by approximately .4 standard deviaiions ni \\\c lypical 
study, dramatically affected the apiount of time needed lor leaching and 
learning, and significantly altered student attitudes towards computers. 
Recent studies have reported somewhat stronger cKcct^ tluiii have older 
studies- The few avaiUbIc evaluations in which CBI was used as a complete 
replacement for conventional teaching rather than as a uipplemont. 
however, showed small effects. 
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CONOUKSS OK THE UniTKI) StaTKS, 

IIoUSK OK Rki'kkmkntativks, 
' ~ Washtnt-lon. IK\ Apnl Hm 

Dkar Coi.LKA(UiK. Lust veiir tho Nntioiuil Coiumisflion on KxcoUoiuc in Kdi.onlu.t.,- 
idontifiod five- new •■bi..sic-' graduation skills for h^f^^ solwjol studcnta 

Four of thoso b..8ic8- Kngli«h. m.Uh. scvf»uo and. soi ial .stud.o« hmdlv (1um1.I> »« 
"now •• But the fifth skill. comput««r si icnce. may have taken ao.ne of i.h by surpn.se. 

IWito it« new 8tatu8 m bi.Hic. computer sknis are bard to (CHne by V> >«>.t>e 
Hchool district^,. U.rge. rich, urban or «uburba.> Hchcwln , 
traini.m .n computers than Bn.all. p(x)r or rural scIkh.Is And just an D.ck and 
Ja"Ic" toxu were found to have gender and .ace b.aneH n, past years educat(.,;8 now 
worry that coniputer software and nccesa to coniputcrs may be tdted against f« 

'"m/llrnluionaTc'ouncil for Computers .n Education ^VYA 
cernod about unequal access to conn)ut(.r8 In a six-oal theme issue ol then; ug a 
magazine this non-profit professional orgnniwition has prepjired tompute. 
Equity" a copy of wluch is enclosed In this mago/-i..e. twentyone educators and 
public loaders discuss computer ^nequ.lies and ways to coinbnt these clmlurb "g 
kinks in our scboofs computer sy^-ms I ho|K- you or your staff can lake odvaMlage 
of the information in this useful publication ,, . 

If youwc.uld like additional information about this booklet or other publications 
<if IhoKX'K. please contact Anne Urban m my orfico at ^-if) Ofi lO. ^ 

Sincerely. ^ ^^^^ Wkavkh. Mcmhi-r of Conf>rcss 
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CiENKRAt. SeHVK F-S ADMINItrritATION. 

Waslunf^ton. IK'. June JO. I.'ISI 



, Hon. Cakl D. Peukjns. 

C'fioinnan. (\)minittcc on EiUuiitwn and Labor. 
House of liepn'smtatn cs. Wtishuif^ton, IK'. 

Dkah Mk. t'MAiiiMAN: The (Jen<Mal Services Administration '^;«(^' ^^l^ J" 
submit it-s views on II.R. .Ui'2H. a bill To establish a National Educational Sol wai.- 
Corporation to promote the development and distribution of high quiihty. interac 
tive. and educationally useful computer software, and lor other purposes. 

(;SA oppose? H.lt. fen. The computer software industry consists of liteuilly luii - 
dreds o? '"e^ido'is marketing thousands of products It is not .in I'^'^f^, V;'^^/ 
venture capital is scarce. We believe that market forces bhould be .suf it.ei to i 
crease the quality and availability of education software without the intervention o! 

" Tre'oSorX'iag'nent and Budget has advised that, from the «ta"d point of 
the Administration s program, there is no objection to the submission of this .epoit 
to your committee. 

Sincerely. Kmne, ArtuiM Admintslmtor. 

OPKNiNd Statkmknt OK HoN. ('akl D. Pkrkins. a Rki-rksentative in C;onouess 

From the State ok Kentucky and CtiAinMAN, Lodoation and Uaiioh 
This morning the Subcommittee on Elementary. Secondary and Vocational Ed 
cation is conducting a hearing on the issue of computer ^IX rs 

oracy for our nations elementary and secondary school children and t'^'n^h'^'f 

Three bills are currently pending before the Subcommittee d^;">'"K Il.^fjl 
asuects of this general topic. H.R. :«50. introduced by our colleague Wirth. 
3d authorise $aOO milfion for each of tho fiscal years m-\ through lOO.i for 
grants to local educational agencies to purchase computer equipment 

H R 1134. upon which tho Subcommittee conducted a hearing on April -^l. ; 
..was sponsored by Congressman Downey. This bill would provide funds to establish 
^^Z owrat* model centers for ,>eraonal computers in education. These centers would 
develop ".^ Smte software train teachers, and offer other types of technical a s- 
Snce to educational agencies. The bill authorizes $4 million, which can Vspmid 
ov«3r throe risciil yeurs. 
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I ?to'rvv;;.„vs;:;r^^^ hT ,'„"■" ■", «""'•■ 

tomputor rolnt,.<i '<,.,K)itnnt aiiuo nnu.y jolw will prohnbly be 

. kid?:;,i:rr-::„s^rd!:;:i!rrri:'t w^^^^^ r rr -^^o 

and chu,,K.' our sto .orw Ihout l i allows us t.. write, odit. 

ess.„K^ha^ hol^" ;i%r[i -o , "a'',^, e^Tr'ito; 'a'^ld T!' T'''''"" 

more For oxanipio I wrot.. thi« f, «t.^.\. ""^ " "'"''I'S onjoy writiiiR 

U allows ,„e t., r.wis • K Ta S^lt I ^ "I"''' " T'"".'^"" ^'"«>'- 

computer Word proco^mW aL? h fll " "'"--o than I would without th,. 

ol.U.rsstorio«»ndKro7p«trblI:ctnK:: ^'"'^ --"^ 

dent^ to draw miuvTTihe con^^^^^^ language, allows stu- 

(draws 10 pixels in .Tin, E7 HvT* .o ^>>"V"K .nstruetion like FOHWAUI) 10 

dent Just presses K o Ko fori ^T'^^; " 

drawing board and vou*^u« a Jecia 'U?,''' to'd^ H^e Koala pad .« like a small 

"'Kr":i:». - "-^^ a cr.iii-nr.a-"'- 

w««ld;r..h"rtL'trd^ ^,S^ """'1 ^"i ""rortuiui.e. Wo 

well prepared to get jobs in th^fuUiT ' " """''^'''^ "« 
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